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Editor 
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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Mike 
Bittner (W6MAB), D.S. “Jeep” Platt (K3HVG), Jeff Covelli (WA8SAJ), Joe 
Long (WA2E)JT), Jim Riff (K7SC), George Misic (KE8RN), Phillip Legate 
(ACOOB) 


Editor’s Comments 


The End of an Era 
After 64 years in production, and caused by the 
seemingly unending trend towards digital- 
everything, during July 2015 Rockwell Collins oo 
announced the end of production of their wonderful __ys%, - & 4 : a 
line of mechanical filters. Quoting from Collins’ ‘ami foe 


official web site, “... Over the past several years, we 

have seen a dramatic reduction in demand for narrowband analog filters. Due to this 
and other economic reasons, Filter Products will be discontinuing its mechanical filter 
products in the near future.” 

Plainly stated, the analog IF filters we have used for years are no longer in great 
demand, and digital filter techniques can meet modern production requirements 
without taking 12 weeks to produce one mechanical filter. It’s likely my personal 
opinion, but to me digital filters, although likely to improve if there is enough demand 
for improvement, just do not have the same clarity or sound quality as does a high- 
performance mechanical or crystal filter. 

I thought it would be appropriate to reprint the text of an article that I wrote for 
Electric Radio back in ER #44, December 1992, that was all about how the fascinating 
Collins mechanical filter began. This is a partial reproduction of part 4 of my series, The 
Collins 75A-Series Receivers: A Legacy of High Quality, the 75A-3 and Mechanical Filters. 
The text isa complete reprint but two illustrations are not included due to lack of page 
space in this issue. This article was based on a telephone interview I did during the 
summer of 1992 with Melvin Doelz, an engineer who began Collins’ research into 
mechanical filter design during 1946, in Cedar Rapids, sometime before filter production 
moved to Burbank, California. The story begins on page 38. 


73, Keep Those Filaments Lit! NODMS 
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Cover: Mark Mumaw (NUGX) made a visit to John Hurst’s shack, KUGX, 


and they are looking over a very rare Transcom SBT-3, a very early solid- 
state sideband transceiver. 


Let’s Go Postal! 
An Appropriately Brief Look at the Postal Radio Company 


By Gary Halverson, KOGLH 
k6glh@volcano.net 


We've all heard about those musicians 
popularly regarded as one-hit wonders such 
as the Hollywood Argyles/Alley Oop, The 
Tornados/Telestar, Aker Bilk/Stranger on 
the Shore, Kyu Sakamoto/Sukiyaki, The 
Lemon Pipers/Green Tambourine, etc. 
Whatever happened to them? But how 
about flash-in-the-pan ham radio 
companies? Well, I hereby nominate the 
Postal Radio Company, operating out of 
New York from 1933 to 1935. 

I came to know Postal through a large 
trade a while back with my good friend 
Dennis Kidder, W6DQ. Dennis has an 
extraordinary appreciation for a bizarre 
range of things, and one of the categories in 
which we share this appreciation is vintage 
ham gear. So in our big trade deal, Dennis 


sportingly tossed into the package a Postal 
Radio “International” receiver from the 
early 1930s. And while I thought that | 
knew nearly all of the ham gear of the 
1930s, I had never seen this one before, let 
alone heard of the Postal Radio Company. 

So, after one of our weekly skeds on 20 
meters when we discussed the Postal 
receiver, my buddy Joe, KB9R, sent mea 
scan of page 117 of Raymond Moore’s 
book Communications Receivers: The 
Vacuum Tube Era, in which there was a 
description of two receivers produced by 
Postal ‘between 11933 wand 1935:7 the 
“International” and the Model 35. Both 
appeared to use acommon style of plug-in 
coil. The “International” had an uncanny 
resemblance to the Hammarlund Comet 
(see ER #310). The cabinet and the front 
panel layout were similar except for the 
plug-in coil. 


Figure 1, The Postal Radio “International” Receiver 


i) Electric Radio #316 


September 2015 


| 


Figure 2: The Postal Radio “International” receiver 
has a beautiful, symmetrically laid out chassis. 


Figure 3: The Postal Radio Pre-Amplifier 


The “International” 
was a no-frills superhet 


offered both as a kit 
($41.50) and 
assembled ($49.50). It 
employed 9 tubes, three 
57s, three 58s, a 2A5, 
and an 80. An external 
dynamic speaker was 
required. A set of four 
triple-gang plug-in coil 
units were used to 
change frequency 
ranges. A band-spread 
variable capacitor was 
mounted to the left of 
the main tuning and 
trimmed out with a 
square plate of the same 
dimensions as the plug- 
in coillending toa more 
symmetrical panel 
layout. 

During asubsequent 
chat on the phone, 
Dennis mentioned that 
he thought he had the 
companion Postal pre- 
amplifier that went 
with the International 
receiver. He was in the 
middle ofa major post- 
retirement move and 
things were pretty 
chaotic so he said it 
might bea while before 
he found it. But he did 
find itand sent it to me. 
Now there were three 
Postal product puzzle 
Pieces. 

What was unique 
about the plug-in coil 
was that it had six 
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independent sets of 
contacts installed on the 
top of a Bakelite plate. 
Dennis thought he had 
somewhere heard that 
one set was the general 
coverage, and the other 


set was band-spread on 
the’ hane . Dands: 
Selection between the 
two coil sets was as 
simple as pulling the coil 
box out about a half- 
inch to engage the 
second set of coils. 
Novel! 

According to 
Raymond Moore, the 
Postal plug-in coils are 


the same design as the 
McMurdo Silver 3A 


coils. The receiver coils 


measure 2.5 inches 
square by 7.5 inches 
deep, while the pre-amp 
coil is only 5 inches deep 
owing to one less gang. 


Further investigation 
turned up an ad by 
McMurdo Silver offer- 
ing the identical coils as 
an OEM item in Febru- 
ary 1933(Q82: 

It appears that Postal 
had directly incorpo- 
rated the McMurdo 
Silver OEM coils into 
their radio. A set of four 
coils covered the range 
from 1700 kHz to 15 
MHz. 

The Postal pre-amp 


uses a pair of 58s anda 


Figure 5: To the left is the pre-amplifier coil, right is the 2575 tectifer A Ce 


receiver coil. 
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S. W. RECEIVER 


ie unit inductors for high frequency 

super-heterodynes. R.F., first de- 

tector and oscillator coils in a single shielded unit for front of panel 
insertion in a jiffy, available wound or unwound, with adjustable 
trimmer and band spread condensers self contained. Four units will 
cover 1500 to 20,000 kc., including full dial spread of four amateur 
bands on partial insertion of the unit inductor. Each coil has ten 
silver plated contacts on its section of the shield. Sockets with five 
silver-plated contact springs for each coil — fifteen springs in ail. 


These units will form the basis of a strictly amateur superhetero- 
dyne, introducing many new features, to be available in February. 


Also modulation equipment to give ham phones the modulation 
quality of the best broadcasters at low prices, low cost aluminum 
racks and panels, brushed or black finish, ham gang condensers, 400 
to 550 ke. i.f. transformers for the Single-Signal superhet and other 
amateur specialties. 

Send three-cent stamp for description 


MCMURDO SILVER, Inc. 


1134 W. Austin Avenue Chicago, U.S.A. 


receiver, or the pre- 
selector cabinets or 
chassis. Perhaps these 
products were 
intended for an OEM 
market where the 
customer (catalog 
houses?) would 
negotiate their own 
licensing deals and 
add their logo on the 
product? It’s also 
possible that these 
items were lost in a 
previous refurbish 
attempt. 

When one considers 
phe. sequences. of 
product appearances 
ona 1930’s time-line, 
one can’t help but to 
wonder if the 
McMurdo Silver/ 
Postal plug-in coil idea 
might have planted a 
seed in the mind of 
James Millen while he 
was designing the 
HRO receiver. Surely, 


anyone in the radio 


manufacturing 


Figure 6: McMurdo Silver offered separate coils in 


February 1933 QST. 


type 3-inch “airplane” dial is used to indicate 
tuning capacitor setting. No power 
transformer is used asa special resistive line 
cord is used to limit the line voltage on the 
filament string. The plug-in coil also does 
not have any band-spread contacts. 
Perhaps a clue to the Postal Radio 
Company’s short time on the stage is the 
absence of asuperheterodyne patent license 
tag on the chassis. In fact, there were no 


markings on either the International 
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business at the time 
would have routinely 
surveyed the radio landscape. 

So that’s my Postal story. Ifyou have any 
new information to contribute on the 
Postal Radio Company, please contact the 
ER editor or the author at their respective 
email address and we will publish updates. 

Special Thanks to Dennis Kidder, 
W6DQ, and to Joe Eide, KBOR, for their 


valuable inputs and great support. 


ER 
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AM Carrier Net: Sunday mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP. Friendly format. 

Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 40 
summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 3880 
kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

Drake WestCoast Net: 3895 KHz +/- ORM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with GAM Eastern Time pre-net. OSX 
for both nets Warren, WI1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late ‘50s. 
Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M Tues. 
and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3P WW. It isn’t necessary to check 


in with military gear, but that is what this net is all about. Late checkins are welcome. 


Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMEC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), Jay 
(WBOMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WAS5IGG) or Vince (WB4BPS) 
New VSSB web site: http://www.vintagesideband.org 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (KGIC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 kc (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave (VA3ORP). 
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Scoping Out the Lambda MM-2 Monitor Scope 


By James M. Patterson, KJDXL 
PO Box 513 
La Pointe, WI 54850 


Today, most of us who operate vintage 
AM transmitters have a monitor scope or 
two around to keep an eye on the 
modulation performance. Heathkit 
brought out the HO-10 in the early ‘60s, 
and the James Millen Company advertised 
a rack-mounted scope in the decade before 
that. Many hams used surplus test 
instruments in their shacks, and one of 
Heathkit’s very first products was a basic 
oscilloscope that was ideal for the small 
radio and television service shop. In 1948, 


te i Si: 
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MM-2 
OSCILLOSCOPE 


704 ELecteomics © 


Figure 1: MM-2 Front Panel 
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a small company in New York would 
introduce a relatively inexpensive monitor 
scope designed especially for the amateur 
radio market. But that’s getting ahead of 
the story. 

The cathode ray tube’s birthplace is 
believed to be the laboratory of German 
scientist Karl Braun in 1897. By 1931, 
Allen B. Dumont had started producing 
CRTs for oscilloscopes in his New Jersey 
garage, and just three years later, German 
engineers demonstrated an all-electronic 
television system. A few hams began 
tinkering with oscilloscopes around the 
same time. James Millen (W1HRX) and 
Dana Bacon (W1BZR) presented A Simple 
Cathode Ray Oscilloscope in the April, 1934 
edition of QST. They strongly suggested 
that the amateur operator should, 
“...believe the oscilloscope, not the 
meters.’ Thanks to the work of Vladimir 
Zworkin (who had worked with Braun 
before emigrating to the United States), 
and many more too numerous to list in this 
story, RCA was set to introduce television 
toacurious publicat the 1939 World’s Fair 
in New York. By 1941, a handful of 
experimental stations in New York City, 
Chicago, Philadelphia, and Schenectady, 
NY (the home of General Electric), had 
started broadcasting limited programming 
to a few hundred viewers. Big plans were 
being made for this new child in the 
broadcasting family... but the attack on 
Pearl Harbor later that year put those 
expectations on hold, along with the plans 
and expectations of nearly every man, 
woman, and child in the country. 

On August 15, 1945, thousands of 
exuberant people thronged to Times 
Square to celebrate the end of the war—and 
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Designation Description 
R1 51,000 ohms 
Re ae meg 
R3 1 meg . 
R4 100,000 ohms 
R5 140,000 ohms 
R6,R7 250,000 ohms 
8 270,000 ohms 
RQ 100,000 ohms 
R10 68,000 ohms 
R11 3,300 ohms 
R12 j 75,000 ohms 


OFF-INTENSITY 
Re 


Designation Description 


2 meg 
R14, R15 4.7 meg 
cl -25 mf. 600 V 


C2 -5 mf. 200 V 

c3, c4 -0033 mf. 500 V 

c5, c6 -Ol mf. 400 V . 
. . Power trans) 

Vac. Tube 902 

Vac. Tube .6C4 

C7 ~O1 400 V mica 


up 


Figure 2: Schematic Diagram and Parts List for the MM-2 Monitor 


when the noise of the VJ Day party finally 
subsided, a post-war world of wonder and 
prosperity appeared on the horizon. 

For years, television had been “just 
around the corner.” But soon, television 
sets would actually be ov the corner, often 
in the neighborhood tavern where Dad 
might stop on Friday night to have a beer 
with his buddies and watch the Friday 
Night Fights.? Before long, the grand 
wooden consoles that had been centerpieces 
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in many a living room would be pushed 
aside to make room for a big box with a 
small screen, and a ditzy housewife, 
everybody’s favorite crazy uncle, and a 
freckle-faced cowboy marionette* would 
become welcome guests in our homes. The 
cathode ray tube had become part of 
everyday life. 

The Lambda Electronics Corporation of 
Corona, New York,* ran a quarter-page ad 


in the October 1948 QST, introducing 
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their first (and as far as I know) only, 
product for the amateur radio market. The 
MM-2 basic oscilloscope and modulation 
monitor was offered at distributors for 
$24.95. (In September, 1949, the copy in 
Lambda’s QST ad announced: “Now inkit 
form for only $14.95”). This clever little 
scope used just two tubes — a 6C4 triode 
and a 2-inch type 902 cathode ray tube. 
See the schematic in figure 1. The theory 
of operation is best described by this excerpt 
from the assembly and operation instruction 
manual: 

“The Model MM-2 oscilloscope employs 
a 902 cathode ray tube with a 2-inch 
green-phosphor trace screen. A 6C4 triode 
is operated as a half wave rectifier supply 
(sic) the high voltage requirements of the 
cathode ray tube. Novel use is made of the 
grid of the 6C4 to generate a modified 60 
cycle saw tooth sweep voltage. The current 
pulsations through the rectifier are used as 
a blanking voltage on the grid of the cathode 
ray tube to block out the return trace of the 
built-in 60 cycle sweep. Either internal 60 
cycle or external horizontal deflection may 
be employed. A gain control for adjusting 
the length of the horizontal trace is 
incorporated in the instrument. The vertical 
deflection plates are connected through a 
blocking capacitor to the screw terminals 
on the back of the scope marked V-G. No 
gain control is used in order to avoid 
sacrificing the RF or high frequency 
response of the scope. The cathode ray 
beam may be cut off simultaneously with 
auxiliary equipment during stand-by 
periods to avoid burning of the fluorescent 
screen. This is through a normally shorted 
pair of terminals marked BS (Beam Switch) 
on the rear of the unit.” 

Thus, we know the “BS” terminals on 
the back panel are in no way acommentary 
on the quality of those “old buzzard” 
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Figure 3: Rear-Panel Terminal Strips 


transmissions! 

Construction is simple and sturdy. 
(Figure 4) All resistors are ¥2 watt carbon 
composition, and there are only seven 
capacitors, including a “bathtub” paper 
cap and two mica caps. Don’t worry about 
replacing the electrolytic in the power 
supply, because there is none! The front 
panel controls are clearly labeled and self- 
explanatory. (Figure 1) The back panel 
has three terminal strips and two unmarked 
knobs. The top knob is for vertical centering; 
the bottom one is for horizontal centering. 
The “G-V” terminals are for ground and 
vertical deflection. The “G-H” terminals 
are for ground and horizontal deflection, 
and the “BS” terminals are normally shorted. 
(Figure 3) A normally open relay from the 
transmitter’s transmit-receive circuit would 
be connected here to kill the beam trace 
during receive to prevent burning the trace 
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Figure 4: Interior view that shows how major component placement is simple 


and sturdy, yet easily serviceable. 


into the tube’s phosphor. According to the 
parts list in the manual, the kit came 
complete with five-foot lengths each of 
black, red, green and blue hookup wire, a 
six foot length of yellow wire, and an 
unspecified length of #18 spaghetti. All 
the builder had to supply were tools, time, 
and solder. 

Although the assembly and wiring 
directions are hardly in a league with 
Heathkit, (or Knight-Kit, for that matter), 
they are presented in a straight forward, 
step-by-step manner (Figure 2). To get a 
ticket in 1949, the aspiring ham would 
have demonstrated his or her way around 
simple schematic diagrams in front of a 
steely-eyed FCC examiner. The amateur 
station consisting entirely of commercially 
built equipment was probably more of an 
exception than the rule, and many hams 
built their own power supplies and 
transmitters, so Lambda’s nice little MM- 
2 kit, with its punched and drilled chassis 
and complete complement of parts, would 
bea pleasant weekend project, indeed. The 
15 page manual also included complete 
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directions for sampling the transmitter’s 
RF output and interpreting both 
trapezoidal and waveform displays. (Figure 
5). The standard MM-2 was a table top 
unit measuring just 5"H by 3"W by 10"D. 
A nifty feature allowed use of the instrument 
in vertical or horizontal aspect! The face 
plate was finished on both sides, so just by 
removing the knobs and retaining nuts, 
rotating the CRT 90 degrees, along with 
the plastic “trace intensifier” scale, and 
reinstalling the flip side of the face, you 
were all set to go with a lower, wider profile. 
Lambda even offered pre-punched, black- 
wrinkle finished, 19-inch rack panels to 
allow the buyer to incorporate the scope 
into ahomebrew transmitter or any other 
rack-mounted equipment. The panels sold 
for $1.75 for the horizontal position, and 
$1.95 for the vertically oriented mounting. 
Furthermore, you could opt for center or 
left/right offset mounting positions. Hey, 
wouldn't it be great to buy asteel rack panel 
for less than two bucks today? Well, to put 
it in a 1948 perspective, the McDonald 
brothers had just opened their drive-in 
September 2015 


. se se? 
oo m% 


e 
woth oe are 


COMPLETE WITH TUBES 
REVERSIBLE PANEL- CALIBRATED 
TRACE INTENSIFIER WINDOW 

INSTUCTION BOOK 


BOX No. 55 


ADD SIGHT 


with this basic oscilloscope featuring 
calibrated modulation percentage scale, 
linear 60 cy sweep with return trace 
blanking, trace intensifier window, 
complete controls, reversible panel, 
rack mounting provisions and many 
other outstanding features. See the 


Annee CORP. 


MM-2 
MODULATION 
ONITOR 


3” x 5" x 10” 


TO YOUR 
SOUND ... 


CORONA, N.Y. 


Figure 5: Lambda’s Ad for the MM-2 from May 1950 QST. 


restaurant in Santa Barbara, Californiaand 
were selling hamburgers for just 15 cents! 
(Buy ‘em by the bag).° 

The last QS7 ad for the MM-2 monitor 
scope was in the May 1950 issue. Perhaps 
the niche market the company had sought 
to fill wasn’t large enough to sustain 
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continued production. The JAN markings 
on the CRT in my set suggest it was a 
surplus part, so it’s possible the company’s 
parts inventory was used up after the 
production run. But Lambda electronics 
continued to grow, and is today part of a 
large multi-national company making 
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Trapezoid Patterns 


Oscilloscope connected 
‘to transmitter, no mod> 
ulation. 


Less than 100% modu- 


lation. 


100% modulation. 


Overmodulation. 


Non-linearity in modu- 
lated RF stage, fre- 
quently caused by in- 


sufficient excitation of - 


a plate modulated am- 
plifier or overexcita- 
tion of a grid modu- 
lated amplifier, modu- 
lator distortion, etc. 


Overmodulation and 
non-linear operation. 


Parasitic oscillations in 
the modulated ampli- 
fier. - 


Phase distortion caused 


by incorrect coupling 
between audio system 
. and oscilloscope. (see 
> text) 


Wave Envelope Patterns | 


Oscilloscope connected 
to transmitter, horizon- 
tal sweep operating, no 


carrier. 


Oscilloscope connected 
to transmitter, horizon- 
tal sweep operating, 
carrier on; 


100% modulation. 
(voice modulation). 


100% modulation, 
(audio oscillator used 


. for modulation). 


Overmodulation. 


Non-linearity in modu- 
lated RF stage. (See _ 
corresponding trapezoid 
pattern). 


Multiple pattern caused 
by audio oscillator used 
for modulation, not set 
to an exact multiple of 
60 cycles. . 


Parasitic oscillations in 


REF amplifier. 
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power supplies and other products for 
scientific and industrial users.® 

Although the Heathkit monitor scopes 
are often seen a hamfests, along with those 
made by Kenwood and Yaesu, I can’t recall 
seeing another MM-2. I'd be curious to 
find out ifanyone has information on how 
many were made. It’s possible they're more 
plentiful in the New York area, closer to 
“home.” 

I picked up my Lambda MM-2 scope in 
a trade with another ham over twenty years 
ago. Judging from the faint pencil check 
marks on the instruction book (not to 
mention the soldering iron scorches), my 
example was built froma kit. There doesn’t 
appear to be any serial number on it. If I 
were to use it every day, I’d replace the 
power cord with a modern three conductor 
cord and plug, and installa line fuse, at the 
very least. But this little scope works just 
the way it is, and once ina while I'll take it 
off the shelf to try it out. Since it’s not in 
regular use, it’s going to stay in its original 
factory condition, a fine example ofa modest 
product that helped starta company that’s 
a major force in the electronics industry 
today. 

If you'd like to read more on the subject, 
there here are some interesting articles in 
references 6 and 7. 

References: 

1) James Millen, W1HRX, and Dana 
Bacon, WIBZR, A Simple Cathode Ray 
Oscilloscope, QST, April 1934, p.27 

2) Gillette Cavalcade of Sports popularly 
called the Friday Night Fights premiered 
November 12, 1946 on NBC. 

3) LLove Lucy was seen from October 15, 
1951 through 1957 on CBS. Texaco Star 


Theatre Starring Milton Berle first aired on 
NBC June 18, 1948. The Howdy Doody 


Show originally the Puppet Playhouse 
premiered on NBC December 27, 1947, 
and ran until 1960. 
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(source: Internet Movie Data Base, 
www.imdb.com.) 
4) “The company, which is currently a 
member of the TDK Group, was founded 
in 1948 by Lester Dubin in Queens, New 
York, but moved to larger facilities in 
Melville, NY in 1962. It remained there on 
Long Island until corporate headquarters 
were relocated to San Diego in 1999. 
According to the company, the original 


Lambda logo contains Lester 

Dubin’s initials via the Greek 

letters lambda located within 

the delta. Lester is described as ' 
patented many electronic devices that 


an inventive engineer who 


contributed to the company’s rapid growth. 
His early power products used vacuum 
tubes and large hand-wound transformers 
and inductors.” 
http://powerelectronics.com/power- 
electronics-systems/pioneering-power- 
supply-company-turns-60 
5) hetp:// 
www.aboutmcdonalds.com/mcd/ 
our_company/ 
mcdonalds_history_timeline.html 
6) “Today the TDK-Lambda Power group 
of companies is an international presence 
with facilities in Japan, China, England, 
Germany, Israel, Singapore, Malaysia, 
Singapore and the United States.” 
http://www.thomasnet.com/ 
company-information.html?cov= 
NA&cid= 
01042598&WTZO= 
Company+Profile 
7) Chuck Teeters, WAMEW, Almost The 
Littlest Scope, ER #236, January 2009, p. 
14 
8) John H. Dilks II, K2TQN, Vintage 
Ham Scopes, QST, August 2009, p. 96 
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The DV-10A 
Dynaverter 


The Aircraft Radio Corp. DV-10A Dynaverter: 
A Solid-State Replacement for Command Receiver 


Dynamotors 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
WA2EJT59@stny.rr.com 


Introduction 
Some time ago I received an email from 
Don Trueman (VE4AY) commenting on 
one of my Electric Radio Command Set 


articles and inquiring whether I might be 
interested in an Aircraft Radio Corporation 
model DV-10A “Dynaverter.” When he 
explained that the DV-10A isa solid-state 
plug-in replacement for the D-10A 
dynamotor that is used to power Type 12 
receivers I found myself very interested. A 
short time later a small package showed up 
at my door with the DV-10A inside. 

The DV-LUAv isa 


conventional inverter 
that uses a couple of 
power transistors, a 
transformer, and a 
bridge rectifier/filter to 
generate high voltage 
from 28 volt input. 
Type 12 equipment 
was developed in the 
mid to late forties by 
AlnGrade ahve cam 


Corporation, and four 


of the five receivers in 


Figure 1: A pair of SCR-274-N aircraft receivers, 
comparing the inverter (right) and a dynamotor. be 
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that series can reasonably 


thought of as 
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Figure 2, A Pair of Type 12 Receivers: The R-11A (190-550 kc) is on the left 
and next to it, the R-15 (108-135 Mc). Note the antenna post, BNC 


connector for a loop antenna, and antenna trimmer on the R-11A. 


“Command Receivers” in the sense that 
hams today use that term for WWII vintage 
ARC-5, ARA, and SCR-274-N receivers. 
This is because Type 12 receivers are the 
same size, have the same power requirements, 
and use dynamotors that are mechanically 
and electrically the same as those on the 
earlier receivers. But ARC-5 and Type 12 
receivers are not interchangeable, with the 
most obvious difference being that Type 
12 receiver power connectors are located 
on the front panel in place of the local 
tuning dials on the earlier sets. The Type 
12 receivers fitting this description are the 
models R-11, R-10, R-15 and R-19, and 
cover respectively, 0.19-0.55 Mc, 0.52- 
1.5 Mc, 108-136 Mc, and 118-148 Mc. 
Note that there are no models covering the 


1.5-3 Mc, 3-6 Mc, or the 6-9 Mc ranges. 
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Asa result of the lack of coverage for these 
frequencies, the absence of a tuning dial, 
and their relative scarcity, Type 12 receivers 
remain unfamiliar to most hams and are 
seldom used by them. 

Type 12 equipment was designed for 
navigation and VHF communication for 
the civilian and military markets - in 
uniform it carried the designation “AN/ 
ARC-60,” with the individual components 
also getting military designations. The R- 
15, for example, is designated “R-509/ 
ARC” and the R-11 became the “R-511/ 
ARC,” but it appears that the DV-10A did 
not get a military designation under the 
AN/ARC-60 nomenclature - I will have 
more on this below. The Type 12 civilian 
and military versions are identical — only 
the tags are different. This is the same 
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situation as with Collins, where the KWM- 
2A and other S-Line equipment were 
drafted and served in the military, with no 
changes. 

The DV-10A also served in the regular 
Army as the PP-2792/ARN-30D. The AN/ 
ARN-30D is a navigation system used in 
UH-1 “Huey” helicopters (and other 
aircraft). In that system the inverter is used 
to power the R-1021/ARN-30D receiver— 
a multi-channel, crystal-controlled VHF 
set, and the last in the line of receivers to 
have any physical resemblance to 
“Command Receivers.” The DV-10A and 
PP-2792 are for 28 volt electrical systems. 
The model DV-11A is a 14 volt version 
and differs only in minor details from the 
DV-10A. The DV-11A was not used by 
the military. 

I asked Don where he had gotten the 
DV-10A and he said that it had been on his 
shelf for so long (30 years he guessed) that 
he had no recollection of how he had 
acquired it. The DV-10A had to wait ona 
shelf in my shack for a few more months 
while I finished up other projects that 
included refurbishing another of my 


Se easy 


Figure 3: This photograph is of the Aircraft Radio Corporation hanger and 


command receivers and a DM-32 
dynamotor that I planned to use for a 
performance comparison with the DV- 
LOA. 

There is little information to be found on 
the DV-10A, but I did find a manual as 
well as an article in a 1961 issue of Flying 
magazine titled Navigation by Starflite 
(reference 1) that lists the DV-10A as a 
component ina navigation system, and as 
a bonus includes a bit of Aircraft Radio 
Corporation history. A quote from the 
Flying article: 

“The inception of ARC occurred in 1928 
when a group of radio engineers recognized 
the need for aircraft radio equipment. 
Strangely enough, the company received 
its initial support because it supplied a 
market outlet fora plastic developed by Dr. 
Bakelite! [They got his name wrong. 
“Bakelite” is the plastic. His name was Dr. 
Leo Baekeland.] A Pitcairn biplane was 
fitted with an ARC range receiver in 1928; 
the following year Jimmy Doolittle’s now 
famous first “totally blind” instrument 
flight took place at Mitchell Field on Long 
Island in a hooded open cockpit biplane 


their fleet of airplanes. It appeared in the June 1961 edition of Flying 
magazine in the article on their Starflite navigation system. See this month’s 
Photos column, page 29, for more about the Aircraft Radio Corporation. 
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equipped with a 
similar receiver. ARC 
developed the first 
practical radio 
shielding for 
sparkplugs in 1929. 
Tew aitm, -also 
developed the first standardized Navy two- 
way voice communications for Army and 
Navy fighter planes in 1931.” The Navy 
two-way voice transmitter in the last 
sentence refers to the GF transmitter. See 
reference 2 for my ER article on the GF. 

The Flying article describes a complete 
Aircraft Radio Corporation navigation 
package that was marketed as the “Starflite” 
system and offered in three variants - the 
most capable (and expensive) of them was 
the Starflite I, introduced in 1961 and 
intended for use in aircraft such as the 
Grumman Gulfstream I. The DV-10A is 
listed among the components of this 
navigation system. [he receiver it powered 
is not called out specifically, but it is 
probably for the component listed as the 
“VHF Nav 2 secondary communications 
receiver.” The list price for the Starflite I 
was given as $21,561.10. The DV-10A 
might have been the $61.10 portion! 
“Starflite II” was a simpler system for smaller 
aircraft priced at only $8,700. “Starflite 
III” was a low-cost entry-point system for 
small aircraft, and consisted ofa three band 
Automatic Direction Finder receiver 
(model R-501A), together with a 
streamlined loop and the other items 
required to make a navigation system, for 
$950, plus installation. 

A full page ad for the R-501A ADF 
receiver appeared in Flying magazine for 
November 1961. Some of the features 
listed for the set were that it contained 
tubes, transistors, and “no rotating 
machinery!” Today in our ham shacks the 


failure of a component is nothing more 
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DYNAVERTER © UNIT 
DV-IOA (28V) 
SERIAL NO. SCRE (— 
WEIGHT 1.7 LBS. 
Ajccratt Rasio (orporation 


Socatcu stm seesty 


Figure 4, DV-10A ID Tag: This is 
the only inverter that has buffer 
capacitor “C104” installed. 


than irritating, but at 20,000 feet a failure 
is serious and potentially catastrophic, so 
anything that improves reliability like 
getting rid of “rotating machinery” would 
have been a real selling point. 

More Aircraft Radio Corporation history 
can be found on the Internet (reference 
3.1) andin CQ magazine’s Surplus columns 
written by Gordon Elliot White in the 
sixties and seventies (reference 3.2). Cessna 
purchased Aircraft Radio Corporation in 
1959 and ran itasa wholly owned subsidiary 
(reference 4). Aircraft Radio Corporation 
never applied for a trademark on 
“Dynaverter,” but long after the fact Cessna 
did, in 1979, and cancelled it a few years 
later, in 1987. The first use of Dynaverter 
“in commerce, or anywhere’ was on 
February 20, 1956 (reference 5), but | 
have not found any “use” earlier than that 
in the above 1961 Starflite article. It is 
interesting that in spite of A.R.C’s never 
having registered it, the ID tags on DV- 
10As are marked “Dynaverter ®” — perhaps 
they intended to apply for the trademark 
but never quite got around to doing so. 
“Dynaverter” isa generic term used witha 
number of Aircraft Radio Corporation and 
Cessna systems. A search for “Dynaverter” 
will return upwards of a dozen items in 
addition to the DV-10A, including the 
DV-14, used in the AN/ARN-59, an RDF 
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Figure 5: PP-2792/ARN-30D 
identification tag is from one of Bill 
Strangfeld’s units. The significance 
of the “MG” in the serial number 
field is not known. 


type navigation system used on the UH 1- 
H “Huey” helicopter and other aircraft. 
The term is in use today by a company 
named Vanner Technology, still for DC to 
AC power converters, but written as 
“DynaVerter” in their ads. It is interesting 
to note that they appear not to have 
registered the term as a trademark. 

Using the DV-10A with earlier ARA, 
SCR-274-N, and ARC-5 receivers is not 
historically correct, but a few of those 
receivers were still in military service at the 
time that the DV-10A was developed and 
some of them could have been retrofitted 
by an astute maintenance technician with 
either a PP-2792/ARN-30D or DV-10A. 
This is a little thin, but does let me run the 
earlier receivers using the DV-10A with 
only a small twinge of conscience. 

Bill Strangfeld (W8FIX) hasa couple of 
PP-2792/ARN-30Ds that he obtained ten 
or fifteen years ago from an old-time surplus 
dealer for $5.00 each (or was it $3.00?) 
Bill’s units are from two different contracts, 
with serial numbers “MG 491” and 768. 

Fred Smead, who is not a ham, has the 
market cornered on DV-10As (three) and 
PP-2792/ARN-30Ds (eleven) that he 
bought from Fair Radio Sales about fifteen 
years ago for use with his collection of 


Command receivers. With this number of 
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Figure iss Fred Smead’s Defecdve 


Transformer: 


Toroidal The 
transformer is 1-7/8 inches in 
diameter. The break-outs for the 
seven connection points are visible at 
the top. 

units, Fred has a good feeling for problems 
to be expected with them. Bad transistors 
are the big problem, with four of six units 
in one batch having bad ones. He has one 
with a bad transformer — now a candidate 
for rewinding. He has also added an internal 
fuse (1.5 amp) in the 28 volt input line as 
a way of protecting the transformer. The 
highest serial number in Fred’s batch of 
inverters isona DV-10A, SN 4929. Second 
place is on another DV-10A, SN 4427, 


ARN-30D VHF Receiver! 


R-1021/ARN-30D VHF RECEIVER 
= covers 108 to 126.9 MHz AM in 100 
KHz steps (190 channels); originally 
part of air navigation system. 1st IF 
11.7-12.6 Mhz; 2nd 1.7 MHz. 
Electrically turned crystal turrets 
: with freqency displayed on side 
panel. Adjustable squelch; 300 ohm audio out. 50 
ohm input impedance; BNC connection. Tubes 5718, 
5840, 5896, 4/5899, 5902, 6021, 6112. Requires 28 


VDC 1.8 A and 260 VDC 85 ma. 5.5x11.4x4.6, 10 Ibs. 


aR 021, Used, $29.95 


Figure 7: 2004 Fair Radio Sales ad 
for the R-1021/ARN-30D receiver, 
that was the last set to have any 
mechanical or electrical similarity to 
the classic Command receivers. 
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and his lowest serial number is on a PP- 
279295 IN, “MG 3°”. The significance of 
“MG’ in the serial numbers is not known 
but units including the “MG” are from the 
same or very similar contracts. 

With Bill’s, Fred’s and my unit, there is 
a pool of seventeen well characterized 
inverters, from which some conclusions 
can be drawn. All of these inverters are 
marked either DV-10A or PP-2792/ARN- 
30D, and this suggests that for use in the 
AN/ARC-60 system the DV-10A was not 
given a military designation, because no 
inverter with an ID tag associated with AN/ 
ARC-60 has turned up. This is based ona 
sample of only 17 inverters but it seems a 
reasonable conclusion. The sample size 
could be assumed to be larger because Fair 
Radio Sales advertised only PP-2792/ARN- 
30Ds and probably had more than just the 
ones that Fred purchased. Another 
conclusion is that with the exception of the 
AN/ARC-60, the inverter was used by the 
military only in the ARN-30D, again based 
on the fact that no other ID tags have been 
seen. [he military took the DV-10A and 
PP-2792/ARN-30D to be interchangeable, 
as evidenced by the ARN-30D manual 
(TM 11-5826-215-12, reference 6), 


ARN-30D Power Supply 


PP-2792 Power Supply for ARN- 
30D. This electronic supply has 
an input of 28VDC at 1.22 amps 
with an output of 260VDC at 
100ma. Replaces DM-32 and D- 
TOA. 4.8x2.9x3.4, 4 Ibs sh. 
Used checked, $45.00 


ES 
Figure 8: A 2001 Fair Radio Sales ad 
shows the PP2792/ARN-30D. I must 
have seen this ad countless times over 
the years given all the time I have 
spent studying their catalogs but 
somehow missed the reference to the 
DM-32. I guess that a lot of other 
hams missed it too, but not Fred 
Smead! 
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where both the DV-10A and the PP-2792/ 
ARN-30D are listed as power sources for 
the R-1021/ARN-30D 
Additionally, in the same manual the AN/ 
ARN-30E, is described as being similar to 
the ARN-30D and is specified to use either 
the DV-10A or the PP-2792/ARN-30D. 

Fred’s DV-10A, with serial number 
4929, suggests that at least 5,000 DV- 
10As were made. There are 5 or 6 contracts 
for the PP-2792s associated with the above 
units (some contract numbers are similar 
enough that they might/might not be 
different). The highest serial number 
among these contracts is 2246, with three 
others having serial numbers over 1000, all 


receiver. 


of which indicate that several thousand 
PP-2792s were manufactured. This is 
consistent with the fact that PP-2792s 
were used in some (and possibly all) variants 
of the UH-1 “Huey” helicopter that was 
itself built by the thousands, not to mention 
other aircraft such as the LI9A (see 
following section). These numbers point 
to the question of where they all have gone 
—I hope that there is a depot somewhere 
with a pile of them waiting to be 
rediscovered. 
Manuals 

The Type 12 manual is a good way to get 
a detailed overview of the system and offers 
a window on how intertwined the civilian 
and military versions of this equipment 
were: One of the items illustrated in the 
manual is the “LF Navigation Control Unit” 
that is labeled “A.R.C. Type C-48 Control 
Unit — Military Designation C-1342/ 
ARN.” A VHE COM is similarly shown 
with both its A.R.C. and military 
designations. Another figure (in the VHF 
and UHF-VHEF supplement to the manual) 
shows a “Typical installation of A.R.C. 
Type 12 Equipment in a Model L-19A 
Aircraft” — this is an Army/USAF 


observation aircraft commonly known as 
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the (Cessna) “Bird 
Dog.” This supplement 
isan interim document 
intended for use by 
Maturactarers., sot 
military aircraft until 
Tae SIECMNOLE tnedat hat 
Military books covering 
the equipment are 


available.” See 
references 7.1 to 7.4 for 
a source for this manual 
and for the inverter 


described 


below. There are two 


manuals 


versions of the inverter manual, one for the 
DV-10A/DV-11A and the other for the 
PP22792/ARN-30D., Phe DV-1LO0A 
from 


manual is available 


Figure 9 — The Aircraft Radio Corporation DV-10A 
Dynaverter (left) and DM-32 dynamotor shown for 
comparison. The PP-2792/ARN-30D isthe same except 
for the ID tag. 


AircraftManuals.aero (this is the company 
name, nota web address). A search for “PP- 
2792 Power Supply” will lead to TM-11- 
5826-220-35 that is available from several 
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Figure 11, Internal View of my DV-10A: The transformer is on the right in 
the aluminum shield. The electrolytic capacitor and input inductor are in the 
center, concealing the power transistors. The four “top hat” rectifiers are 
visible on the underside of the circuit board. My unit is missing C104. If it 


were present it would be in front of the rectifiers. 


sources. I wondered whether there might 
have been an earlier (non-A) version of the 
DV-10A but have been unable to find any 
creditable reference to “DV-10” or “DV- 
11” ineither of these manuals or in Internet 
searches, so it seems that the DV-10A and 
1V-11A were the first (and only) Type 12 
production models. 

Both manuals contain the information 
you might expect — circuit description, 
troubleshooting, maintenance, and 
performance verification, but with different 


levels of detail. The DV-10A manual hasa 
set of graphs showing input vs. output 
voltage, voltage regulation as a function of 
input voltage, and output voltage 
regulation and efficiency vs. output current. 
The latter two plots show data for a 
dynamotor as well as the DV-10A. Not 
surprisingly, the DV-10A beats the 
dynamotor in both cases. The DV-10A 
manual has an exploded view of the DV- 
10A that is absent in the PP-2792 manual. 
The PP-2792 has somewhat more detailed 


Figure 10, Left: The upper chassis is the R-11A, the lower the R-25/ARC-5. 


The many similarities are obvious. The R-11A does not have a BFO as is 
evident by the absence of a BFO transformer. In the ARC-5 the BFO coil is 
the cube to the left of center. The R-11A has a relay in place of the adapter 
box at the front of the ARC-5. 
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Figure 12, Schematic ofthe DV-10A: Note capacitor C104 on the transformer 


secondary. This capacitor is missing from all but one of the seventeen 
inverters. Choke L101 is not used in the 12 volt (DV-11A) version of the 


inverter. 


circuit description and troubleshooting 
sections, and excruciatingly detailed fourth 
echelon/final testing sections. Curiously, 
there is no parts list in the PP-2792 manual. 
The two manuals complement one another, 
with more performance and background 
information in the DV-10A manual and 
more detailed troubleshooting and 
performance verification sections in the 
PP-2792 manual. 
Hardware 

The DV-10A is mechanically compatible 
with the dynamotor it replaces. It has the 
same three pin plug on the bottom and four 


snap-slides to lock it into place, just like the 
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dynamotor. The case is an aluminum 
heatsink that the chassis is attached to. The 
chassis is an “L” shaped bracket of heavy 
gauge aluminum where the power 
transistors, choke, and transformer are 
mounted. A circuit board holds the diodes 
and other small components and is 
sandwiched between the bracket and 
another aluminum sub-panel that is in 
turn attached to the bottom plate of the 
DV-10A. The bottom plate holds the three- 
pin plug and snap-slides. The circuit board 
is nota printed circuit - the components are 
mounted on small standoffs and 
interconnected by wires. The DV-10A 


September 2015 


weighs 1.7 pounds versus 3.0 pounds for 
a dynamotor. 
Circuitry 

A multivibrator using a pair of 2N174 
Germanium PNP power transistors that 
oscillate at about 1 kc drivea toroidal step- 
up transformer. The resulting high AC 
voltage is rectified with a bridge rectifier 
made up of four 1N539 Silicon (300 PIV, 
250 mA) top hat diodes, and filtered with 
a 3 mfd electrolytic capacitor. A buffer 
capacitor (C104) is connected across the 
transformer secondary to suppress 
switching transients generated in the 
primary to protect the rectifiers and 
electrolytic capacitor from stepped-up 
switching transients on the secondary. I 
have more on this capacitor in the following 
section. The 28 volt input to the DV-10A 
is filtered through alow-pass filter consisting 
ofa 1.2 mH choke anda 60 mfd tantalum 
capacitor, to protect the transistors from 
transients on the 28 volt line. The 14 volt 
DV-11A circuitry is similar, the main 
differences being that 2N173 transistors 
are used (these are lower voltage versions of 
the 2N174), and that the 1.2 mH choke is 
not used because the tantalum capacitor 
alone provides enough filtering at the lower 
voltage. The absence of the choke accounts 
for the lower weight of the DV-11A— 1.6 
pounds vs. 1.7 for the DV-10A. 

Performance 

I evaluated the DV-10A by running it 
on an R26/ARC-5 (80m) receiver and 
comparing the results with the same receiver 
powered by a DM-32 dynamotor. I 
compared the input current drawn by each 
at 25.5 volts DC. At that voltage the DV- 
10A draws about 0.6 amps, vs. about 0.7 
amps for the dynamotor. With 28.0 volts 
input, the B+ measured at the DV-10A 
output is about 272 volts, a bit high. At the 
same input voltage the output from the 


dynamotor is 258 volts. At 24 volts input 
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the DV-10A and dynamotor outputs are 
respectively 235 and 223 volts. These B+ 
voltages suggest that running the receivers 
at the lower end of the 24-28 volt range is 
a good idea because it will lower the stress 
on those old components and because the 
lower voltage has no effect on the 
performance of the receiver. The receiver 
performance is the same on the inverter and 
dynamotor with the only difference being 
the silent operation of the DV-10A versus 
the mechanical noise from the DM-32. 
The DV-10A is a/most silent — in a quiet 
room a 1 kc transformer “buzz” is just 
barely audible. This is a good point to 
mention again that my experience with 
Command Receivers is that they work just 
as well at much lower B+ voltages. I run 
most of mine with only 125 volts of B plus. 
I used a test setup in my Dynaverter vs. 
dynamotor work where I could switch 
almost instantly between either of them 
anda 125 VDC supply and reverified that 
receiver performance is essentially the same. 

To confirm that the inverter does work 
correctly with other command receiver 
families and frequencies I repeated this 
testing using asecond R-26/ARC-5, a BC- 
455 (40m) and finally on a CCT-46129 
(ARA version of the BC-453/Q5-er) with 
essentially the same results. I acquired a 
couple of Type 12 receivers while writing 
this article but have not tried them with 
either a dynamotor or the DV-10A. Fred 
has run a Type 12 R-10 receiver (and his 
collection of earlier sets) with results that 
match mine. 

I have done nearly all testing of the DV- 
10A with the heatsink/cover off. After 
running for about an hour the inverter 
chassis is just warm to the touch. This is 
consistent with the specification indicating 
that at 26 volts input the current will be 
1.22 amps when the output voltage and 
current are respectively 260 VDC and 100 
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mA. This translates to about six watts being 
dissipated by the inverter, or an efficiency 
of about 82%. A receiver (meeting its 
specification) draws less than 60 mA, so the 
inverter will be dissipating less than four 
watts, consistent with it running just warm 
to the touch. This might suggest that the 
heatsink is far larger than it needs to be, but 
when you take into account the fact that in 
a helicopter in Viet Nam the temperature 
could easily go over 120 degrees, the 
transistors would have been thankful for 
that great big heatsink. 

In a conventional AC power supply, a 
bridge (or full-wave) rectifier has a ripple 
frequency of twice 60 CPS, or 120 CPS, 
and similarly, the ripple frequency in the 
DV-10A is twice its oscillation frequency, 
about 2 kc. This is much easier to filter than 
120 CPS ripple and is the reason that the 
DV-10A filter capacitor is only 3 mfd. A 
disadvantage of the higher frequency is 
that 2 kc “hum” is much more noticeable 
(and irritating) than 120 CPS hum. There 
is no trace of any 2 kc tone in the receiver 
audio output. he dynamotor (or inverter) 
high voltage output passes through a filter 
in the receiver that consists of a couple of 
bypass capacitors and a 3 Henry choke. 
This network reduces the inverter ripple 
voltage sufficiently that on the output side 
of the choke the tone is inaudible and does 
not show on an oscilloscope. The 28 volt 
input line does show some 1 kc oscillator 
signal from the DV-10A but it never finds 
its way into the receiver audio. 

In one curious point, Fred reports that in 
all but one of his inverters the high voltage 
buffer capacitor (C104) is missing, never 
having been installed. The single inverter 
that does have the capacitor isa DV-10A. 
Pred has added buffer capacitors to about 
half of his inverters, but has found that the 
units without the capacitor work fine. Still, 
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why the capacitors were left out is a mystery. 
The parts list in the DV-10A manual lists 
the capacitor asa 1000 mmf mica rated 100 
VDC, but 1000 VDC seems a more likely 
value. The 100 volts could have been a 
typographical error, or possibly 100 VDC 
was the design voltage and it was found 
best to simply eliminate it due to failures of 
the part. I checked my DV-10A and found 
that the capacitor was also missing. I looked 
at the waveform on the transformer 
secondary both without and with a 
Capacitor — it is a nice square wave with no 
visible transients in either case, probably 
explaining why it was left out. My guess is 
that the distributed capacitance of the 
transformer secondary together with that 
of the bridge rectifier diodes is enough to 
suppress the transients. Fred had never 
marked which of his inverters have the 
factory installed capacitor and he went 
beyond the call of duty for me, reopening 
ten of them before he found the one with 
the capacitor, a mica-marked, 1000-mmf 
unit, but without a voltage rating. The 
serial number of this DV-10A is 555. This 
is the lowest serial number of the 
documented DV-104As and is consistent 
with early production units having had the 
capacitor installed, and with it having been 
deleted from later production after field 
experience showed that it was not needed. 
Neither manual documents the fact that 
the capacitor was eliminated or mentions 
removing an in-place capacitor, and C104 
is listed in the troubleshooting chart of the 
PP-2792 manual. These inconsistencies 
could have caused some real confusion for 
electronic techs new to working on the 
inverters. Updating the documents must 
have had as lowa priority as it often gets in 
my shop. 
Some Other Inverters 

Ofcourse, at the time that Aircraft Radio 

Corporation was developing the DV-10A, 
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other companies were doing similar work. 
This development went onas long as power 
transistors were available for low/audio 
frequencies, but unavailable for RF. Two- 
way radio manufacturers such as Motorola 
anh GPs. and and ham 
manufacturers including Collins, Heath, 
Hallicrafters, National, and others made 
inverter-type power supplies. I have chosen 
a few examples that I find interesting — this 
is anot comprehensive listing of inverter 
applications. 


aircraft 


WATT FOR WATT 
—UNBEATABLE! 


$49.50 for 125 
WATTS at 85% 
efficiency! 

Dual Output: 


250V @ 100 MA.* 
ripple less than 1% 


*or any combina- 
tion of currents to- 
talling 125 watts. 


Input: I2VDC positive or negative ground. 
FOOLPROOF — Protected from HV short. 


Small, but mighty! 4 x 4 x 5! 


) 
AIR <5 SF pi 50 
MODEL PS-12-125 


AMATEUR NET 
Postage Paid 


MONEY BACK GUARANTEE—1-YR. PARTS WARRANTY 


SAVE MONEY, SPACE, WEIGHT — CONVERT YOUR 
SHACK OR CAR TO AIR ELECTRONICS TRANSISTOR- 


IZED POWER SUPPLIES! 


AIR ELECTRONICS CO. #10 


N. Hollywood, Calif. 


7250 Hinds Avenue 


Figure 13: This ad from May 1962 73 magazine 
showed a 125 watt inverter. This is a typical 
example of the small companies that entered the 
inverter business when power transistors became 
available and cheap enough for the ham market. 
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The Collins T-195, well known to 
Electric Radio readers (the subject of five 
ER articles) isa more complex example of 
an inverter retrofit than Type 12 
equipment. The transmitter originally used 
two dynamotors - a large one for the final 
amplifier and a smaller one for the low level 
stages. Change document #6 (dated July 
1960)*forithée T-195' manuals(TM»t1- 
806, dated June 1956) specifies a 
replacement inverter for the larger 
dynamotor that uses eight power transistors 
with four in parallel for each 
half of the multivibrator. The 
inverter transformer has three 
high voltage windings with 
separate bridge rectifier/filters 
for each, with the rectifier 


outputs wired in series to 
produce the required 1,000 
volts. With this inverter (and 
additional changes) the 
transmitter was designated “T- 
195A”. Change document 
#10 (May 1962) for the 
manual adds a low voltage 
inverter and specifies a 
simplified (two transistor) HV 
inverter that still has the three 
separate windings. The low 
voltage inverter generates -45 
VDE, 4250 VDGyandi hls 
VAC/400 Hz. The inverters 
have part numbers PS-602 and 
PS-601 for the HV and LV 
units respectively. With the 
level changes the 
transmitter became the T- 
LO5B: 

The ARRL was developing 
solid-state projects in parallel 
with all of the manufacturers. 
The 1958 ARRL Radio 
Amateur’s Handbook features a 
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transistorized 10 watt modulator for mobile 
use, the first example of transistors used to 
generate significant power to appear in the 
league’s handbook. A similar modulator 
appears in the 1959 Handbook, and this 
time includes an inverter for supplying B+ 
to acompanion transmitter. 

Other ham publications had plenty of 
inverter articles. One of my favorites 
appeared in the May 1962 issue of 73 
magazine: ,alihemsarticlesseshavoer 
Modifications”, by Ernie Wolitzer 
(K2ORY) describes an inverter (using a 
pair of 2N301 transistors) that will fit 
inside the Twoer cabinet. With this 
modification you could switch power 
sources by simply changing the cable. Much 
nicer than having to fiddle with the Heath 
vibrator supply. I was delighted to find 
that Ernie is still active, although these days 
because of antenna restrictions he spends 
more time restoring vintage equipment 
than he does operating. 

In the same issue of 73, Air Electronics 
Company advertised a 12 volt inverter that 
generates 500 volts at 200 mA and 250 
volts at 100 mA, perfect for a mobile 
transmitter. The ad is typical of the many 
small companies that entered the inverter 
business when the required technology 
(i.e., power transistors) came along at the 
right price. 

The KWM-1 and KWM-2 (and S-line 
transmitters) use separate power supplies. 
Most were used on 110 VAC power, but 
Collins made inverters for 12 volts (the 
516-E1) and 28 volts for hams with a car, 
boat, or airplane. The 516-E1 has two 
inverters, one for the high B+, the other for 
low B+ and bias. It uses six 2N278 power 
transistors. An ad for the KWM-1 that 
includes these power supplies appears in 
the 1958 ARRL Handbook, although no 
model number is given for the 28 volt unit. 


A year later the Collins ad in the 1959 
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Handbook included the model number 
(516-E2) for the 28 volt inverter. The 
516-E2 is similar to the 516-E1 but uses 
only four power transistors. 

For equipment developed a little later 
the inverter was built-in rather than 
retrofitted. The Collins PRC-47 is a nice 
example of this approach. The PRC-47 is 
a Viet Nam War vintage synthesized 100 
watt HF SSB transceiver, all solid-state 
except for the driver and final. The PRC- 
47 can be powered from 110 VAC/400 Hz 
or from 26.5 VDC. When running on DC 
a pair of 2N2887 power transistors is used 
to generate 400 Hz AC viaa 26.5 volt tap 
on the power transformer. The low level 
whine from the inverter that can be heard 
in the transmitted audio of most of these 
transceivers is an instant giveaway to the 
fact you are listening toa PRC-47 and isan 
indication that its signal is quite strong. 

Heath madea number of inverters. One 
of them is the model HP-14 power supply, 
intended for use with the HA-14, a 1000 
watt P.E.P. SSB amplifier that uses a pair of 
572Bs. Heath had high power mobile 
operation in mind for this amplifier as is 
evident in this quote from the HA-14 
assembly manual: “In keeping with the 
current trend toward higher power SSB 
(single-sideband) service, the Heathkit 
Model HA-14 SSB Linear Amplifier is 
designed to provide high output power for 
Mobile and fixed station use. This SSB 
Linear Amplifier is small and compact for 
easy mounting in most automobiles.” The 
HP-14 power supply uses four power 
transistors (two in parallel in each half of 
the multivibrator) and a voltage-doubler 
type rectifier. It generates 2000 volts at 
500 mA, and from a separate winding 
generates negative 110 VDC bias. The 
transformer has a 470 mmf 3 kV buffer 
capacitor across the secondary, a more 
realistic voltage rating than the DV-10A 


September 2015 


buffer capacitor. The manual recommends 
that the power supply be used in “...[an] 
alternator-equipped automobile...”,a good 
idea because the peak input current for the 
inverter is 50 amps! It is also a reminder that 
in the mid-sixties when Heath marketed 
this equipment many cars were still using 
generators. | own an HA-14, but run it at 
home with its companion HP-24 (110 
VAC) power supply. I find it difficult to 
imagine actually using one of these 
amplifiers ina car and I wonder how modern 
vehicles would behave in the presence of a 
kilowatt of RF. 

The Yaesu FT-101 transceiver is a later 
ham example that features built-in 110 
VAC and 12 VDC power supplies. The 
inverter circuit uses a pair of 2N4280 
power transistors. As with the PRC-47 
above, a power transformer common to 
both supplies is used with switching 
between the input sources taken care of by 
wiring in the plugs on the power cables. I 
bought an FT-101EE new in 1976 and 
managed to run down my car battery a 
couple of times with the inverter before 
learning that you should always keep the 
engine running when operating mobile. I 
still have the rig with the original driver and 
final tubes and still working just fine but I 
have not used its inverter for many years, 
having long ago retired the 101 from 
mobile service. 

Final Comments 

The Atlas 180 came out in 1974 followed 
a couple of years later by Ten Tec Triton I. 
These were among the first 100 watt all 
solid-state transceivers. The Triton I came 
out the year that I bought my FT-101EE 
and I remember that at the time I wanted 
nothing to do with solid-state finals, hence 
my going with the Yaesu. The Atlas and 
Ten Tec rigs signaled the beginning of the 
end for tubes at the 100 watt output level 


and for the high voltage inverters they 
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needed. But it was a long time before 
inverters were out of the picture — “PP- 
AROS NGRGAVS9CV)C his v omalitary 
nomenclature for the Collins 516-E2. It is 
part of the AN/FRC-93(V)7, a.k.a. the 
KWM.-2A + accessories, one of the KWM- 
2A configurations that was de-mothballed 
for use in the Gulf War some thirty years 
after the 516-E2 inverter first appeared, at 
a time when some of the more modern 
military equipment was not quite up to the 
challenge of desert operation (reference 8). 

This project has been an ideal one for me 
when it comes to working with my 
Command Receivers. Switching between 
the DV-10A and a dynamotor requires 
only un-latching and re-latching four snap- 
slides and you don’t even have to remove 
any covers. No modification of the receivers 
is required and their performance is not 
affected. Also, the retrofit of adynamotor 
with an inverter feels like a reasonable 
technology upgrade. To clarify this point: 
for me, an unreasonable upgrade would be 
to retrofit my Heathkit AR-3 with a digital 
display, or to replace the octal tube sockets 
in my HQ-120 with miniature sockets, in 
order to upgrade it with “modern” tubes. 

The same thing that makes the DV-10A 
a good dynamotor replacement makes it 
rather uninteresting in operation. The 
inverter just sits there and works, not 
rotating, not making any noise and not 
lighting up, much like a lot of other solid- 
state equipment. “Rotating machinery” can 
be irritating to listen to, requires 
maintenance that will get your hands dirty 
and is less reliable than its inverter 
replacement but a dynamotor does get 
your attention. Years ago I demonstrated a 
Command Receiver to one of my teaching 
coworkers - it was running ona dynamotor 
and I apologized for all the noise it was 
making. He had beena B-24 navigator and 
commented dryly that in a B-24 he had 
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never noticed the dynamotor noise. After 
hours of listening to receivers using the 
both the DV-10A and adynamotorI have 
found that I do notice the dynamotor noise 
and have come to prefer all of the quiet 
coming out of the inverter. When the dust 
settles in my shack I will have two receivers 
set up side by side, one with adynamotor, 
the other with the inverter, making an 
unusual demonstration for visitors and a 
nice operating position for me. 
Postscript 

Shortly after I submitted this article I 
received the Antique Wireless Association 
2015 Review Volume. It has an article The 
First Broadcast FM Auto Radio - Motorola 
FM-900, by Ray Schuldenberg and Olin 
Shuler (W9PQD) that describes this 
receiver (that came on the market in 1960) 
in some detail. It uses conventional tubes in 
all but the output stage where transistors 
are used. The interesting part is the power 
supply - it uses a transistorized inverter —an 
oscillating power transistor driving a step- 
up transformer/rectifier for generating 90 
volts of B+ for the tubes. So here is an 
example of a consumer product using a 
solid-state inverter. 
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This month, Weegee, the ER traveling photographer, loaded up his Riteway 
cut-film holders with Plus-X Pan film and traveled to New Jersey on 
assignment, looking for the history of the Aircraft Radio Corporation. The 
photos in this Snes Sp show what he found! 
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THE CITIZENS OF BOONTON TOWNSH: 
This bronze memorial plaque was placed near the site of the Aircraft Radio 
Corporation’s airfield in Boonton, NJ, commemorating Jimmy Doolittle’s 


1929 flight where he was able to take off and land blindly with instruments 
made by ARC, a first in aviation history. 


Electric Radio #316 September 2015 


29 


5 


September 201 


dio #316 


a 


ctric R 


Ele 


30 


Above, Left: Flying into ARC headquarters in Boonton, NJ, in 1956, a pilot 
would have seen the engineering and administration facilities in the upper left 
side. The buildings at the center-bottom were production facilities and are 
where the famous SCR-274 equipment was first designed a produced. Part 
of the airfield is at the bottom of the photo. Most all of this is gone now. 


Below: Another company photo shows H.S. Christensen, an ARC Field 
Engineer, at the controls of ARC’s company Beechcraft Bonanza during 
June 1956. This instrument array allowed pilots to takeoff and land in bad 
weather without the need to see out the windshield, or see the runway. Similar 
planes are shown on page 16 of Joe Long’s DV-10 article in this issue. 
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found remnants of the ARC hangar with severe roof damage. 
Hull was a one of the founders of Radio Frequency Laborator 
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The Heathkit Mohican: 
A Solid-State, General-Coverage Receiver 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


Overview of the Heathkit Mohican 

The Heathkit Mohican model GC-1, 
and later the GC-1A, was a historical step 
in SWL receivers in general, and for 
Heathkit in particular. It is the first 
commercially available solid-state SWL 
receiver on the market, beating the Zenith 


Trans-Oceanic products in going to solid 


state by a bit. The Mohican was the last of 
Heathkit’s large number of Indian-named 
products. Roger Mace, Heathkit’s chief 
engineer at the time was married toa Native 
American and started the use of Indian 
product names at Heathkit like the Apache, 
Mohawk, Shawnee and Pawnee. Roger 
Mace retired soon after the Mohican design 
was complete due to failing health, making 
the Mohican the end ofan era at Heath and 
the last kit to bear an Indian name. The 
Mohican wears the traditional Heathkit 
amateur radio green colors and uses the 


Figure 1: The Mohican, introduced in 1960, had several new, unique design 
features, such as using variable back-bias on a geranium diode to vary tank 
capacity and the BFO’s frequency. It also used a ceramic filter as a stage- 
coupling element between two early 2N373 geranium transistors. The audio 
output stage used two 2N407s in push-pull, but diodes were used to 
temperature-compensate the Class-B amplifiers. Collector current in early 
transistors had problems with “thermal runaway” that was caused by positive 
drift with increasing temperature. 
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brushed or polished aluminum knobs like 
the Mohawk and Apache. The early GC-1 
version apparently does not have the catalog 
number “GC-1” printed anywhere on it; 
the later GC-1A version does have “GC- 
1A” printed on the front panel on the left 
side in the upper area painted the light 
color. 

The Mohican was a single-conversion 
receiver with astandard 455 kHz IF. It does 
not employ any form of additional IF 
filtering, like a crystal or mechanical 
bandpass filter, or a Q-multiplier; the IP 
selectivity is determined by the bandwidth 
of the dual-tuned IF transformers and four 
Clevite ceramic IF filter at 455 kHz with no 
other selectivity method. The receiver has 
three IF stages; it uses dual-tuned IF 
transformers at the input and output, and 
two Clevite ceramic filters between the first 
and second and second and third stages, 
and series-resonant Clevite filters as emitter 
bypasses on two IF stages. It employs ten 
transistors and six diodes. Of course, the 
transistors are all germanium types, as silicon 
was not yet in widespread use. No FET’s or 
integrated circuits are used due to its release 
in 1960; they were still in the future at that 
time. The receiver covered 550 kHz to 32 
MHz in five bands; bandspread was 
provided for 80, 40, 20, 15, and 11/10 
meters. Tuning was done bya three-section 
tuning capacitor that tuned the local 
oscillator and the input and output of the 
RF amplifier stage. The bandspread is done 
electrically by a second single-section air 
variable capacitor. The bandspread really 
helps in tuning in stations; but sadly, the 
RF amplifier input and output are not 
tuned by the bandspread tuning capacitor, 
causing the tuning of the RF amplifier 
input and output networks to be somewhat 
in error, especially on 75/80 meters. The 


receiver had a BFO for CW reception that 
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also worked for SSB use with a little effort 
and patience. External muting was 
provided so the Mohican could be used in 
a ham station. An internal 54 inch 
telescoping whip antenna was provided as 
well as an external input fora fixed station 
antenna. The receiver had AGC anda noise 
limiter available when on AM, but the 
AGC and ANL do not work on CW or SSB. 
It has a switch to turn the dial lights on. To 
conserve battery life, the switch is spring 
loaded and only is “on” while you hold the 
switch in the “ON” position. The receiver 
was powered by eight C-cell, dry-cell 
batteries; the batteries could be replaced by 
the Heathkit XP-2 120 VAC power supply 
for use from an AC power source and 
eliminating the need for batteries. The 
Mohican hasa convenient carrying handle 
on the top. Most of the Mohican’s 
electronics are built onto a large printed 
circuit board. However, the RF amplifier’s 
input and output tuned circuits are wired 
point-to-point and are not on the main PC 
board. 
Circuit Details of the Mohican 

The circuitry of the Mohican includes 
an RF amplifier with a tuned input and 
output circuit anda separate local oscillator 
and mixer. The RF amplifier stage is set up 
asa common-base amplifier, with the input 
signal applied to the emitter and the output 
taken from the collector; the base of the RF 
amplifier transistor is capacitor-bypassed 
for RF to ground. The transistors are all in 
sockets, which was common Heathkit 
practice at the time. The long-term 
reliability of transistors was somewhat 
unknown at that time, so the sockets were 
a carry-over from tube circuitry. Oxidation 
of the transistor’s leads and the sockets can 
bea potential problem with the long-term 
operation of the Mohican; occasionally a 
dead receiver can be brought back to life by 
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Figure 2: A Block diagram of the Mohican appeared in QST’s Recent 


Equipment column, December 1960. 


simply removing every transistor from its 
socket, one at a time, cleaning everything 
with DeoxIT to remove any oxidation, 
and reinserting them. The three IF amplifier 
stages are all conventional common-emitter 
amplifier stages. AGC is applied to the RF 
amplifier and the first IF amplifier stages 
only. The audio output stage is a push- 
pull, transformer-driven stage using two 
germanium PNP transistors driven by a 
single amplifier stage. The output stage is 
transformerless; output transformerless 
audio output stages were state-of-the art at 
this time, but were not in common use. It 
js /oda) that )/thes qutputustape jis 
transformerless while a driver transformer 
is was used! 
Market History of the Heathkit 
Mohican 

Heathkit originally sold the Mohican for 
$99.50 in kit form. It went to $109.50 for 
a while. In 1962, it became the GC-1A 
with a few minor refinements. Due to its 
long life, it eventually dropped to $89.50 
because the development cost had been 
paid back many times over. It stayed 
available until 1968 even though it had 
been withdrawn from the catalog somewhat 
earlier. People continued to order it even 
without it being featured in the current 
Heathkit catalog. Powered by eight 
commonly available type C flashlight 
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batteries, being complete with a whip 
antenna and carrying handle, and blessed 
with surprisingly good performance, the 
Heathkit Mohican was a very attractive 
package and quite a bargain when compared 
to the Zenith T'rans-Oceanic even without 
the FM band that many later-model Zenith 
radios had. The Mohican was a popular 
traveling companion for radio enthusiasts. 
[like my family of solid-state Zenith Trans- 
Oceanics but I also enjoy my Heathkit 
Mohicans; they are surprisingly good 
performers. 
General Information on the Heathkit 
Mohican 

The Mohican manual lists all of the 
voltages on the transistors as positive; they 
are actually all negative. The receiver is 
essentially a positive-ground design, with 
the positive of the battery or AC supply 
connected to the common ground. All of 
the voltage measurements in the manual 
are relative to the common ground and are 
negative voltages. 

Caution should be used when removing 
the telescoping whip antenna from the 
receiver. The whip antenna must be 
removed to take the receiver out of the 
cabinet. The whip screws on to a separate 
screw that goes through a small phenolic 
board and is held in by a nut. If the nut is 
not considerably tighter than the whip, the 
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Figure 3: Every piece of equipment has a rear panel, and here is the Heath 


Mohican’s layout. 


nut may come loose first, causing a few 
parts to fall loose in the receiver. This is 
more of an inconvenience than a tragedy. 
To avoid this problem, and when the 
receiver is finally out of the cabinet, I would 
recommend carefully soldering the screw 
to the nut to keep them from coming apart 
the next time you need remove the receiver 
from the cabinet. 

The muting terminals on the back of the 
receiver simply interrupt the supply of 
voltage from the battery or AC power 
supply. The local oscillator and BFO are 
not spared from this interruption; leaving 
the BFO and local oscillator running all the 
time would have only raised the current 
consumption a little bit, but would have 
made a very useful improvement in 
frequency stability. Sadly, this was not 
done by Heathkit on the Mohican design. 

On the schematic of the Mohican in the 
Heathkit manual, the drawing of the 
batteries has the polarity of the battery 
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symbol reversed from the common practice, 
but the + and — markings are correct. 
Apparently, the 9-pin plug used by 
Heathkit had the pins numbered in the 
opposite order of the numbering on the 
mating 9-pin socket on the battery holder 
or XP-2 AC power supply. The plug and 
socket pair are in the format of 9-pin 
miniature vacuum tubes, so why the plug 
manufacturer had any problem with the 
numbering of the plug is a mystery. The 
GC-1A manual describes this issue and is 
correct; it has dashed lines to show which 
pins connect to which sockets. I do not 
have a GC-1 manual, so I do not know if 
that manual mentions the connector issue. 

The Heathkit Mohican really pushed 
the envelope back in 1961 since it was solid 
state, a kit, and worked quite well. It is an 
interesting bit of radio and Heathkit history. 
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Collins Mechanical Filters, the Beginning 


By Ray Osterwald, NODMS 
Ray@ERmag.com 


A Partial Reprint from ER #44: Part 
4, The Collins 75A-Series Receivers: A 
Legacy of High Quality, the 75A-3 
and Mechanical Filters 


When the Collins Radio Company 
announced their new mechanical filter 
design at the Institute of Radio Engineers 
convention at New York City in March 
1951, the effect was as if additional radio 
spectrum had been discovered. Not only 
was a new high standard of selectivity 
introduced, but the final link had been 
forged between an engineering concept 
and practical, low-cost, single-sideband 
radio equipment. 

Collins did not discover the principles of 
magnetostriction, which is the phenomena 
that makes a mechanical filter work. These 
had been known well before the radio era. 
In 1878, Lord Kelvin wrote about the 
changes that occurred in the field of a 
magnetized iron wire when he applied 
controlled mechanical strains to the wire. 
True magnetostriction was discovered some 
time later by an English scientist, Shelford 
Bidwell. In 1886 he described how iron, 
nickel and cobalt wires changed their length 
when surrounded by varying magnetic 
fields. He was able, with a system of levers 
and mirrors, to measure a total change of 
one ten-millionth of the length of his sample 
materials. In our century, [the 20th 
Century!] oscillators having their frequency 
controlled by magnetostrictive rods were 
first described by G.W. Pierce in the 
Proceedings of the American Academy of the 
Arts and Sciences for April 1928. In this 
paper, Mr. Pierce discussed various types of 
magnetostrictive metal rods, among them 
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monel, nickel, stainless steel, invar, stoic 
metal, nichrome, and other nickel alloys. 
These rods later became an essential 
component of mechanical filters. (This is 
the same Mr. Pierce who invented the 
Pierce crystal oscillator.) 

Modern radio handbooks typically have 
a brief description of mechanical filter 
design, stating that there is an input 
transducer, resonant filter disks, and an 
output transducer. They are actually much 
more interesting than the space for these 
brief descriptions allowed. When it is 
mentioned that the filter disks are resonant, 
it must be remembered that this is 
mechanical, not electrical resonance. Ata 
typical IF frequency of 455 kc, a free-space 
electrical half wavelength is 1,030 feet! 
The mechanical wavelength for that same 
frequency is much shorter than its electrical 
counterpart because mechanical vibrations 
havea much lower velocity of propagation. 
Therefore, acompact, high-Q filter may be 
built with half-wavelength physical 
dimensions and the same properties as an 
equivalent half-wave, electrically resonant 
transmission line would have. That's what 
gives the mechanical filter its extremely 
narrow passband. The disks are merely 
mechanically resonant pieces of metal, and 
the filter bandwidth is set by the 
accumulated diameter of the disk-coupling 
wires. Ifa filter would be taken apart, short 
lengths of coupling wire may be seen near 
each end of the filters. These are actually 
mechanical impedance transformers. 

Magnetostrictive materials will expand 
and contract with changes in a nearby 
magnetic field. If we connect asignal source 
to a coil having a magnetostrictive metal 
core, mechanical oscillations are formed. If 
we then attach that core to a series of 
resonant disks, a basic lattice filter is built. 
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The more disks in the filter, the higher the 
loaded Q becomes. Permanent magnets are 
glued onto the transducers. These magnets 
providea small magnetic bias that prevents 
the transducers from producing a second 
harmonic response. To visualize this action, 
a similar mechanical bias could be set up in 
an old-style magnetic earphone with asteel 
diaphragm, if the plate was only allowed to 
bend in one direction. 
Engineer Melvin Doelz 

The Collins mechanical filter was not 
developed overnight, but rather was the 
result of five years of hard work. The project 
began in Cedar Rapids, Iowa, in 1946, 
assigned to an engineer named Melvin 
Doelz. Only the initial research was done in 
Iowa, however. Early on, the project moved 
out to the Collins facility at Burbank, 
California, where most of the final 
development and all of the production 
took place. In fact, Rockwell still runs 
production on the filters out there, annually 
turning out between 3 and 5 million of 
them [as of 1992]. 

Mr. Doelz, who is nota licensed amateur, 
isavery friendly person who readily agreed 
to be interviewed for this article. He is still 
actively employed in engineering, [during 
1992] and should be credited with the 
invention of the first successful mechanical 
filter. By agreeing to the interview, he has 
provided ER readers with much valuable 
background information unavailable from 
any other source. 

I asked Mr. Doelz for not only the 
technical details of the mechanical filter 
design, but also for an outline of the steps 
that lead to a successful product. 

As he described it, “Art Collins had been 
working on the single-sideband project at 
about this same time, developing the first 
single-sideband gear. He had a bunch of 
engineers in Cedar Rapids working nights 
and everything. He viewed the filter, and 
I think appropriately, as one of the key 
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moves to making single-sideband practical 
on a commercial basis. The other filters 
were too expensive, so it became an integral 
part of the single sideband project. Bob 
Olsen, ayoung engineer who moved out to 
California to join us, worked on it a lot, 
particularly in the production phase. I did 
the development work myself, and had 
patents granted in several areas. I think 
there were more than two patents, some 
original ones that described the original 
configuration, and then there were some 
others granted for improvements, such as 
the ferrite transducer and some other things. 
Collins, at the time, had an in-house patent 
attorney. He liked to patent everything in 
sight.” 

Mr. Doelz said that RCA engineers 
started working on a post-war design fora 
mechanical filter before he did. RCA used 
fragile, thin, flat plates instead of the disks 
used in the Collins filter, and point-to- 
point welded wires connecting the centers 
Ofthese |. plates) GDhesr Campbell” 
mechanical filter was described in the RCA 
Review for September 1949, by RCA 
engineers Roberts and Burns). The RCA 
filter was a mechanical lattice structure, but 
was so fragile that Doelz and his associates 
couldn’t use it. Not to be discouraged, he 
started looking around for a reasonable 
alternative. One day he came up with the 
idea of possibly using a disk to replace the 
fragile, thin plates. As he envisioned it, the 
disk would havea circular vibrational mode 
similar toa drumhead. The disk-coupling 
wires could then be welded around the 
edges of the disks instead of to the centers 
of fragile plates. The entire filter structure 
would then be much stronger. 

He began building the filter with a drill 
press and hand tools down at the Burbank 
plant on Saturdays. He would cut a disk, 
grind it out to rough dimensions, and 
finish sizing it by hand with emery paper. 
This was a slow, laborious process that 
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required measuring the resonant frequency 
of the disk after every little bit of sanding. 

Eventually the disk 
requirements became known. By mid-to- 
late 1947, Mr. Doelz hada prototype filter. 
In the interim RCA gave up, leaving the 
field wide open for Collins to move ahead. 
The mechanical filter turned out as good as 
Mr. Doelz expected it to be. The disks, due 
to their circular mode of vibrations, would 
run at standard IF frequencies much more 
substantially than in the RCA design. 

Mr. Doelz told me a good story about 
this early period: “We installed one of the 
first ones into a Collins receiver we'd 
modified. I forget if it was the amateur or 
the commercial version. We stuck the filter 
in one and it worked fine of course. | 
remember we puta new label on the receiver 
and called it something else. Mr. Collins 
happened to stop out there on a trip, and 
we showed it to him. He thought it was 
great except he wasn t very fond of the label 
we d put on the receiver. We'd just picked 
some number, and he was a little touchy 
about the numbers.” 

Collins Filter Production Begins 

Getting a few engineering samples was 
relatively easy. A far more formidable task, 
getting efficient production going, lay 
ahead. They had to find disk materials with 
a zero temperature coefficient, and a 
workable magnetostrictive material for the 
transducers. Production machinery had to 
be designed from scratch and then tested. 
Technicians had to be hired and trained. 
Melvin’s associate, Bob Olsen, was 
instrumental in getting past these critical 
phases. 

As Mr. Doelz described this early period, 
“,..alot of the development work, actually, 
the important work, was involved in getting 
itso you could build the things in quantities 
with good yield. It was relatively easy, and 
fairly quick, to get some models out that 
worked. We puta lot of effort into getting 
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the production line going. It was really a 
question of ‘yield.’ We started out with 
maybe 20% yield, and got up to 80 or 90% 
yield. We developed automatic machinery 
for measuring the resonant frequency of 
the disks. The alloy that’s used is slightly 
magnetostrictive, so we could hit them 
with a magnetic field and they would ring, 
and we'd measure that frequency. We got 
a surplus coin sorting machine, the kind 
that you shake and the coins drop out. We 
tied it to a channel, and the disks would 
come rolling out one ata time. There was 
a pickup arm for each frequency range, a 
band of maybe 50 cycles. The disks would 
come down and the machine would 
automatically sort them according to 
frequency. 

“The disks were made from ni-span C, a 
special alloy. There’s another alloy that’s 
used sometimes, invar. The ni-span C was 
better for our purposes. We had to get it in 
batches of one ton, but one batch would 
last for several years. Ni-span C was an alloy 
that had been developed for watch springs, 
and hada very low temperature coefficient. 
You need, of course, something that doesn’t 
change its resonant frequency with changes 
in temperature. I found it when I was ata 
trade show, talking to some steel specialists 
from U.S. Steel. They had developed this 
special metal, and they were the only source 
and we were their only customer! We would 
go to them every couple of years or so, and 
they would stir up a batch of this stuff in 
one of their furnaces and ship it to us. It 
came inrod form. The steel company rolled 
it out to about the right diameter, and then 
we centerless-ground the rod, cut it off, 
and then surface-ground the disks to precise 
mechanical dimensions. Each batch hada 
slightly different characteristic. We had to 
do quite a bit of adjustment of production 
parameters, as there were spurious 
resonances showing up outside of the main 
passband, maybe going out to 40 dB below 
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the passband. Every time we got a new 
batch we would have to readjust the 
parameters to fit the new batch. 

“The trick to begin with was to get them 
close to the right frequency. We bought 
some fairly expensive equipment to do 
that. We had a big surface grinder that we 
used, and we got them down probably as 
close as you could get with ordinary machine 
methods. We also used a spot welder to 
weld the nickel coupling wires around the 
edge of the disks. Itwasn’ta special one, but 
we did a lot of work getting the right 
amount of current to get the right heat. 
That was a somewhat tricky, precise 
operation because we were welding pure 
nickel wire to the dissimilar disk material. 

“When we had the filter completely 
assembled, we welded the coupling wires 
around the edge, and then gave it a final 
tuneup. We used a swept oscillator and an 
oscillograph to display the frequency 
response of the filter. The girls would look 
at that display, and they used a dentist’s 
drill to make the final adjustment of 
whichever disks needed it. Every girl hada 
drill at her station. 

“If you think of the filter disk vibrating 
as a disk solid, it had a vibration mode 
where there were two stationary rings. 
Incidentally, you could see the vibration 
mode on the disks by sprinkling them with 
licopodium powder. Even at 455 kilocycles, 
you'd put the licopodium powder on a 
disk, and it would gather at the fixed 
locations on the resonance rings. They 
would raise the frequency by taking a little 
off the edge, which reduced the mass that 
was moving in a circular manner at high 
speed. They lowered the frequency by 
drilling out and removing a little at one of 
the resonance rings, one of the static rings, 
which is where the material was flexing. 

“We were moving in the other direction, 
increasing the compliance of the metal by 
drilling out near one of the rings. In an 
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over-simplified fashion, think ofa weight 
onaspring. As they drilled out the material 
on the ring, it was equivalent to weakening 
the spring, and as they drilled out the 
material on the edge it was equivalent to 
reducing the mass of the weight moving in 
a circular mode. Metal was removed to 
either raise or lower the disk’s resonant 
frequency. The disks were pretty good to 
begin with, but we would trim them up a 
little bit, get them within the specs if they 
were out. I think the specs were one-and- 
a-half dB ripple across the top of the filter 
passband. 

“We used two types of drivers 
[transducers] for the filters. One of them 
was just a piece of annealed nickel wire that 
was butt-welded into the center of each 
end disk. Nickel isa good magnetostrictive 
material. There areacouple of coils that slip 
into a tube that’s attached to the filter at the 
two ends. The nickel wire was self- 
supporting within these tubes. There’s 
some careful work involved here, obviously. 
The nickel was very soft. If we bent it much 
it lost some of its magnetostrictive property, 
so we had to anneal it and handle it very 
carefully. That nickel wire was resonant, as 
I recall, at one-and-a-half wavelengths. 
There were really two coils in each 
transducer, it looks like one, but there were 
two of them producing magnetic fields in 
different directions at two nodal points on 
the wire. The trick, of course, was that we 
had to get the loading on the mechanical 
ladder filter equivalent to the resistive load 
at the end of the electrical ladder filter. This 
magnetostrictive material, this pure nickel, 
had a very low Q, about 20 or something, 
so it provided the necessary loading, in 
addition to being a transducer to convert 
electrical energy to mechanical and back 
again. Those filters had losses of 15 or 20 
dB throughout. 

“We had another type of transducer, in 
some of the larger filters, in which we used 


September 2015 A] 


a ferrite rod that was cemented toa piece of 
wire that was in turn welded to the end 
disk. The ferrite rod was a much more 
efficient transducer, and we got down to 
losses as low as 3. dB. Both systems worked, 
and in an IF a 20-dB loss wasn’t too bad, 
because we had the signal boosted to a fairly 
high level before it got into the filter. 
(There isa good photo ofa filter with ferrite 
transducers in Jay Miller’s Collins book, 
The First Fifty Years, page 111.) 

“There was no bandwidth trade-off 
between the two types of transducers. The 
filter bandwidth was determined entirely 
by the accumulated diameter of the outer 
coupling wires. The way it worked out, the 
lower the diameter, the narrower the 
bandwidth, and the higher the diameter 
the wider the bandwidth. The resonant 
frequency of the disks alone determines 
center frequency. If the filter is not loaded 
down (if a load hasn’t been supplied one 
way or another), what you see is over the 
bandwidth of the filter, and classic theory 
will tell you this, is a series of sharp peaks, 
the same numberas the number of disks in 
the filter. A five-disk filter would have five 
peaks, more or less equally spaced, with 
great big holes between them, maybe 40, 
50, or even 60-dB down. That’s a filter 
without its load. If the load is put in, the 
valleys fill up and it makes a nice smooth 
passband. You don’t change center 
frequencies by anything you do with 
electrical termination.” 

In addition to the formal introduction at 
the above mentioned IRE show, 
mechanical filters were the subject of a 
four-page article in the Collins company 
magazine Signals for Summer, 1952. This 
article is mostly good company photographs 
of the filter construction, and photos of 
installation into a 75A-2A. There is an IF 
response curve comparing conventional 
versus mechanical filter response, but not 
much more text over what is given in 
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typical receiver instruction books. 

QS T\san.,-ay three-part wanttele; 
Magnetostriction Devices and Mechanical 
Filters, by Walter Van B. Roberts, W2CHO, 
of Princeton, New Jersey, June to August in 
1953. Mr. Roberts was one of the authors 
of the original 1949 RCA article. This 
series is a very detailed description of the 
basic principles, and of the possible uses of 
magnetostrictive ferrite devices. It 
concludes with a construction project, 
including dimensions, of a filter based on 
the old RCA design. This is a very 
impractical article, as most hams are not 
able to build their own watches, either! 

With the introduction of a workable 
mechanical filter, the picture ofa modern 
high-performance receiver was at last 
complete. When Collins announced the 
75A-3 in December 1951 we entered the 
modern communications receiver era, 
having come a long, long way in the 61 
years since Sir Oliver Lodge revealed his 
“coherer” detector in 1890. For the first 
time a receiver was available that was 
essentially drift-free, had truly sharp 
selectivity and super sensitivity, was 
accurately calibrated, and relatively 
compact. 

Commercial customers had the filters 
available as add-on kits in the 51]J-series 
receivers, and the military got them in the 
R-388A witha plug-in IF adapter. Also, for 
the military efforts, they were designed 
into the IF subchassis on the now-famous 
R-390A receiver. They started to show up 
in new transmitter design as well, and were 
used to reduce transmit bandwidth, which 
in turn reduced wide-band noise on receive. 
Lou Couillard’s 75A-2 was turned over to 
engineer Gene Senti in mid-1951 for an 
update incorporating the new mechanical 
filter. Electrically and mechanically, the 75 
A-3 is virtually identical to the 75 A-2, 
with the exception of the added filters and 
the IF amplifier. jp 
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Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
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Ray@ERmag.com (Emailed ads Preferred) 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 


FOR SALE: BC-610-I with 614-E Speech 
Amplifier, 939-B Antenna Tuner, All Coils, 
Working nicely, Pick Up only in Veneta, 
near Eugene OR. $1,100. Robert, 
WB6VMI, jrburger1 @gmail.com, 541- 
935-6051 


FOR SALE: RCA boxed 6LQ6, qty avail, 
$20 each. Free ship in U.S. BC-348 


requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


mounts, $175 + shipping. BC-611 Handy- 
Talky, $250 + shipping. Steve Bartkowski, 
708-863-3090 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 
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W7FG True Ladder Line and 
Wire Antennas 


¢ The most trusted, reliable, all-band 
doublet for 20 years. 
¢ Thousands in Use, Sold Worldwide 
¢ Use coupon code “ER” for 10% 
discount. 
www.trueladderline.com 
802-598-6825 


TrueLadder Line.com 


FOR SALE: Gates BC1-G Transmitter with 
modified solid state PS, 6146s driving 
two 833s modulating 4-400s, $600. 
Hallicrafters HT-32 and SX-101 plus parts 
chassis, $250 each or $400 for all. Viking 
Ranger Il, $350. All VG condition. Contact 
Dave Miller 307 202-1367 or 
k7alr @tctwest.net Powell, WY 


FOR SALE: | have eight homebrew 
Amplitude Modulated transmitters/ 
amplifiers. These were made by ham 
operators in the 50’s/60’s using either 
813, 4-125, 4E27, 807 or 6146 tubes. Half 
have modulators and the others are 
straight amplifiers. Some are link coupled 
while others are PI output. All units are 
rack mounted and housed in metal 
cabinets, some 3-4 feet tall with rear entry 
door, while others are single rack high 
with top door entry. These units are in 
good shape, but will require technical 
talent to get them operational as in their 
previous life. Schematics for the units are 
found in many ARRL manuals. Prices 
range from $75 to $150, pick up only. Call 
Pete Cullum, KOWRX, 319-269-5499 or 
email plcullum1823 @aol.com. 


FOR SALE: Heathkit HX-30 6 meter SSB/ 
AM/CW transmitter, HA-30 6 meter linear 
amplifier and Seneca VHF-1, 6 & 2 meter 
transmitter. Very clean units, sold as is, 
$300 for all pick up only. Pete Cullum, 
KOWRX, 319-269-5499. Cedar Falls, 
lowa. Plcullum1823 @aol.com. 
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FOR SALE: Heathkit Mohawk RX-1, $150, 
Prefer pickup, call or E-mail for more 
information. Tony kOkcy, 763-786-3842, 
kOkcy @q.com 


FOR SALE: Hallicrafters HT-32, $60. 
Hallicrafters S-77A $50. Allied AX190 
receiver, $50. Yaesu. FT767GX 
transceiver, like new in original box, 
included desk and hand mics. Bencher 
paddle key model BY2, $50. Other items 
for sale, SWR power meters, 2 meter 
amp, handhelds. Call for more 
information. Ed Fluehe, WA7DAX, 864 
Arrow St, Tooele, UT 84074, 801-598- 
9217 


FOR SALE: Capehart Corporation R- 
390A/URR Receiver. Order Number 
21582-PC-61.Serial #72. 110/230VAC. 
Fine working condition. $599 + standard 
shipping and handling—will ship 
worldwide. Contact Jacki by email, 
jackitroy734@comcast.net or by 
telephone 734-961-7915 


FOR SALE: Alpha 9500, $4,500. Pick up in 
Green Valley, AZ. Also Powerstat Variac 
model 1256D, input 240VAC, output 0- 
280VAC, 28A, Wt. 68 lbs, $250. Call Wes 
for details, 520-398-2722 or email 
wes0331 @ gmail.com 


FOR SALE: Collins 550A Broadcast 
transmitter modified for 160 and 80 
meters. $3,500. Peter Stratigos 29 
Hawthorne Way, Hartsdale, NY 10530 
1peter.stratigos @ gmail.com 914-437- 
8456 


FOR SALE: GR 805-C PF signal generator 
16kHz to 50MHz,works but needs 
calibration, $125, RAZ receiver (AR-8503) 
15 to 600 kHz, needs minor repair, $125. 
Pickup only. James Owens NWO, 1363 
Tipperary St., Boulder, CO 80303, 303- 
673-9019 


FOR SALE: Collection of Collins S-Line, 
A-Line and accessories including 
microphones. Complete list including 
prices willbe sent on request. John, KI6ZS, 
jve @ earthlink.net 
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FOR SALE: Collins 30L-1, $400. Tom 
Berry, W5LTR, 1-773-559-6137 


FOR SALE: Wide range of RU receiver 
plug-in coils, most new in boxes. Let me 
know what you need. Sam Kelly, W6JUT, 
714-893-2092, skellycp @aol.com 


FOR SALE: Johnson Navigator transmitter 
$400 firm. Pickup only. James Owens, 
NWO, 1363 Tipperary St. Boulder, CO 
303-673-9019 


FOR SALE: URM-120 SWR/watt meter, 3 
heads, carrying case, manual, frequency 
range: 2 Mc — 1000 Mc, power ranges: 10 
w-— 1000 w, 13 lbs. $125 + shipping. John, 
W6MIT, 530-672-0903 or w6mit @ arrl.net 


FOR SALE: ARRL books for Radio 
Amateurs; Mobile Manual 1955, Single 
Sideband 1970, Hints and Kinks 1954. $8 
each postpaid USA. Dennis Olmstead, 
WB9EMD, 970-249-4099, 
dwotrans @bresnan.net 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, Phone: 321-262-5471 


FOR SALE Collins 204H-1 Amplifier with 
Manual. Serial #1, is essentially a pair of 
30S-1s in single rack cabinet. Accepted 
amp in exchange for tower work, thinking 
I'd get around to restoring it, but hasn't 
happened. Pix available. Stored in garage 
in MD. $3000.00. Don, K4ZA, 704-408- 
7948 or k4za@juno.com 


FOR SALE: Scott Radio Laboratories 
SLRM WWII receiver with shock mount 
base. Restored and operational with 
Original owner’s manual. $250 plus 
shipping. Mike, KOCCM @arrl.net 


FOR SALE: Collins 75A-4 receiver, 
restored and documented by the famous 
Howard Mills, W3HM. Price: $2,000 plus 
packing, S&H. Contact Parker, W1YG, 
860-575-6377 


FOR SALE/TRADE: Original Heathkit 
manuals: SA5010, SA2040, SB2000, VF 1, 
SB640, SB650, VHF 1, SW7800, QF1, RX1, 
HW32, HW202, HW2036, HX10, HX20, 
HW12A, HW16, GD1B, DX100B, GC1A, 
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DX40, others. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


FOR SALE: Personal scrapbooks, 1906 
to 1934, from the family estate of TV and 
movie inventor and pioneer, Charles 
Francis Jenkins (400+ patents). Consists 
of six large, folio-size volumes (600+ 
pages of original photos, documents, 
letters, QSL cards, and newspaper 
clippings) will be sold at the Bonhams 
Auction House in New York City, 
September 21, 2015. A catalog is 
available. Absentee or online bids may be 
arranged. For further information: 


http://www.bonhams.com/auctions/ 
22964 /lot/67/ and 


http://www.bonhams.com/auctions/ 
22964/lot/68/ 


For a complete inventory listing, see: 


http://nome.comcast.net/~zbyte/cfj.html. 
Thank, Hal, KK6HY @arrl.net 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ ARRL.NET 


FOR SALE: | repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front panels. 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
wefnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 1383406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 
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COLLINS S-LINE & DRAKE R4 SERIES 
RECEIVERS 


COLLINS 
Tune Using 
The VFO 1000 
Or The 
Receiver Dial 


Switch 
Between 
Ham Band 
Crystals 
Or VFO 1000 


ies erie Pon enc FT- 101 


NaZI piney Digital VEO 1000 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 


Complete 
: Digital Controll 
a Provides 
2 Highest 
Electronic Seecinity Paduets LEG A Cc cu Ss a fs An d 
Stability 


Uses The Latest Direct Digital Synthesizer Technology 


There are 30 tunable bands (memories) that can easily be 
assigned to your favorite frequencies, or bands. All tuning 
can be done using the VFO 1000. Tuning steps are 10HZz, 
100Hz, 1KHz, and 5KHz. Easy installation on both receiv- 
ers. Simply plug the interface into the receiver and connect 
the cable. The LCD display is blue backlit with white char- 
acters. There are no receiver modifications required. 
Everything is included for Plug-N-Play. 


More Info & Order At kk4pk.com « $250.00 + $10 S/H 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: BC-610-I, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 83 St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WMEAd, 
daileyservices @ qwest.net 303-455-0889 
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FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign @ yahoo.com 
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For Sale: 292 Acre Ranch in Northeastern Arizona 
HAM QTH*5 Towers*K7BDY Amateur Radio Antennas 


For details go to: 1CountyRoad3220ConchoAZ.c21.com 
Call Jill Skaufel @Cell: 928.242.4542 CENTURY 21 High Country - Show Low AZ 


gi Blas Robin Jaeger, DB "Each office is independently owned and operated" 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. rey Ken, 
www.RadioReprints.com. 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 


Chuck, NZ5M, nz5m @arrl.net 


f AO r LS Ra nO kmaronr 


1. introduction 
m «2. Why Gaited with 
: Thermatrons, 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design, This book has everything you 
need to know about the art and science of thermatron design 
and construction. It is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TAZZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry, and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 
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This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 


design audio and RF triode and 


pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson’ Evans, 
TA2ZGE/KJ7UM has been _ licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 
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RADIO LAB INSTRUMENTS, LLC 


VINTAGE AMATEUR AND COMMUNICATIONS 
FOR SALE 


TRYING TO FIND A SPECIAL RADIO? CALL US TO SEE IF WE CAN HELP 
FAIR PRICING, CUSTOM DEALS, PROFESSIONAL SHIPPING 


WE DO IT BECAUSE WE LOVE IT! 


ATWATER-KENT, GRUNDIG, GRUNOW, PHILCO HALLICRAFTERS, 
HAMMARLUND, HARVEY WELLS, HOWARD, MILITARY, MILLEN, 


BROADCAST 


AMATEUR/COMMUNICATIONS 


NATIONAL, MANY MORE 


Brian— WB8PTL Rich— K8UV EIDon—W8GKD 
Sales: Jacki - 734-961-7915 
jackitroy734@comcast.net 
We Will Ship Worldwide! 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also 
Transistor Radio Repair. Tom Senne, 
AC8DA, 937-258-0124, Dayton OH, 
http://TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts 
by mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 
45817-0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
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test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please email 
or call with your needs. David Crowell, 
KA1EDP, 401-934-1845 
kaledp @yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays’ for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & II Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/VT-231/#45/#50 & More 


SS Brands Wanted S$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS _ 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. 

Model AB-1M, (With Voltmeter) ...............ssc0000 $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
VAC) ccccscadscesesvs coeutenteetetss GLEE E Lane E Se $44.95 
Shipping, each limiter’ ................ccccccsssssseoses $7.00 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
IM are 150W. All models come with a full money-back 


guarantee. 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 andother Collins 


radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio@ gmail.com 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 


WANTED: PRC-6 radios with ant. 
Complete condition not important. Steve 
Bartkowski, 708-863-3090 

WANTED: National regenerative SW3 


and/or SW5. The more coils the better, as- 
is or working, with or without power supply. 
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Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


Will ship to Atlantic City, NJ. Write to Mario: 
deepford @hotmail.com 


WANTED: ARC-5 (BC-454) receiver in 
good shape, frequency 550-1600 Ic or 6- 
9.1 MHz. | have dynamotor and dial 
spinner. Bob Forte, 732-894-3558 


WANTED: For Tektronix 547 scope: Left 
and right hand covers p/ns 387-0761/62 
and CRT shield 337-0620 with rotation 
coil 108-323. Jay Ballard W1JHB 978- 
774-4041 email: TK41C @aol.com 


WANTED: Original Heathkit SB-220 
manual. Grant, 214-908-6355, 
W5XJ @arrl.net what do you have? 


WANTED: MO crystal for the SBE 34 
transceiver, 456.38 kHz. (HC51/U style). 
Daniel, 505-281-4293, 
earlgreywdj @gmail.com 


WANTED: For National NC-190. B-50467 
Coil Osc. 10-20 MHz. Knob AF Gain. Jim, 
KOHIP, 479-264-6637, 
ealexand @cswnet.com 


WANTED: Fall & Winter 1932 Flying Horse 
Callbooks. Thanks! - Pete The Greek / 
NL7XM @arrl.net or PO Box 3026, Easton, 
PA 18043-3026 
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ANNOUNCEMENT: “AM Tailgate” QSO 
party, Oct 31 to Nov 1, 2015. Details: 
www.qsl.net/potomacam 


WANTED: Would like to purchase 572B or 
6JS6C tubes. Contact Leonard, KD7CLO, 
at samicat @ bresnan.net or 
Facebook.com/leonard.gordon2 


WANTED Owner’s manual or schematic 
for Clegg 22er MKII with SS receiver and 
8150 final. Thanks. Carl W2IQK 845-697- 
5135 w2iqk@juno.com 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, NSWM, n3wm @yahoo.com 
410-790-6072 


WANTED: James Millen 92105 Single 
Sideband Adapter, 90831 40 Watt 
Modulator, 90201 LV Power Supply, 90905 
Scope, and their original manuals. David 
Eppert, VE7LE, 604-781-1773 


WANTED: S Meter for Hammarlund Super 
Pro SP-400-X. Rick, NN2K, 
nn2k51@gmail.com 607-240-5227 
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Estes Auctions 


ESTES AUCTIONS © 
_ 7404 4 Ryan Road, Medina, Ohio 44256 oo 
Ph: 330-769-4992. oe Toll Free: 888-769-4992 @ Fax: 330-769-4116 
ee _www.estesauctions. com hd Email: estesauctions@aol. com _ 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 
Call Us to Sell One Radio or Your Entire Collection! 
We offer pick up service for your collection 


WANTED: Johnson desk KW in good 
working condition. West Coast Prefered. 
Dave, WD4PLI, 818-846-0617 
davecurry @ charter.net 


WANTED: Hammarlund HQ-129X S- 
meter needed. Tom Marcellino, 
w3bym @ pghmail.com 


WANTED: Johnson N-500 neutralizing 
capacitors. Charlie, K4LJH@juno.com 
540-338-4152 


WANTED: Radio TV Experimenter, dated 
1959, and has a one-tube cigar-box amp 
on cover. The “White’s Radio Log” in back 
must be complete. Gary, 717-517-1417 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: National HRO An original 


German Silver PW-D. Thanks! Katsuhiko, 
JA3ECA, mxc04040 @nifty.ne.jp 
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EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 


www.ezhang.com 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


Call Today! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 12,000 satisfied 
customers around the world! 


540-286-0176 


WANTED: (1) Rear cabinet door fora WRL 


First Licensed 
Before 1991? 


a ee ees 2 


Licensed today? 


Then you should join these 
distinguished amateurs! 


To Join or Renew visit: 
www.qcwa.org/join-renew.php 


For more information contact 
gm@qcwa.org 


Globe King 500. (2) Main tuning knob for 
a Collins KWM-1. (3) ELCO VARICON 
connector parts kit. (4) Documentation for 
a Sangamo Weston Schlumberger digital 
bench watt meter. Contact Gary Harmon 
at gharmon @idworld.net or 210-657- 
1549 


WANTED: Urgently Need plate mod 
transformer T-102 for a Collins 30K-1 AM 
transmitter. T-102 has 75 tubes 
connected to it. Doc Murphy, KOGRM, 
701-258-6747 


WANTED: HRO-5 radio receiver coils. 
Need 100 to 200 kc and 480 to 960 kc 
bands. Contact 
stephenknee @lineone.net 


WANTED: Power transformer for BC- 
1031/1032 or a parts unit. Contact Frank 
Fisher, WA5RBQ at 541-479-7935 or 
wa6rbq @ aol.com 


WANTED: 1930's civilian airline radios 
(air or ground station use) Any radios or 
test gear used by FCC (Hallicrafters etc) 
Any HRO style radio made outside the 


USA. Tnx! Brian, KNAR, 
brianharrison@embarqmail.com 704- 
657-8910 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 
e Publishes the quarterly AWA Journal! with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


me, 
AWA) 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


WANTED: Hallicrafters P-2000 power 
supply forthe SR-2000 transceiver. Randy, 
W9ZR @aol.com 

WANTED: Icom R8500 receiver, AD55 
power supply, SP23 speaker, AH7000 
ant, AH8000 ant. AI Royce, 
Oscar873 @ aol.com 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
Bane DY UP S.. Seton .n.o50 $22.00 
Or on the Internet: 
www.ERmag.com 
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WANTED: Kantronics 80- meter 
ROCKHOUND arp transmitter and THE 
SOURCE power supply. Gale Roberts 
920-696-3491 wb9rww @gmail.com 
WANTED: ORIGINAL Users Manual for 
late serial number Collins 75A-4 receiver. 
Mike, KZ, 206-232-3863, 
exbpi @comcast.net 


WANTED: Documentation/schematic for 
TRIO 110-series DC voltmeters or 
specifically a TRIO 110-660 DC voltmeter. 
Mike, KZP i. 206-232-3863, 
exbpi@ comcast.net 


WANTED: Gibson Girl lifeboat transmitter. 
Any model, 778 or CRT3, early or late. 
Harry, WA1GXC, 401-789-4378 


WANTED: For SCR-197, Radio K-18 TK 
Restoration Project: Generator GN-42, 
BD-92 Control Panel, Westinghouse Type 
SRA-2 Voltage Regulator, GP-2 Stakes, 
GP-28 Grand Rods, Mast Plate MP-19, 
Mast Base MP-14, MP-19, Guy GY-27, 28, 
29; Mic T-28-A, Switch Box 451, SCR-197 
Table etc., (7) MS-44 Sections, Mast 
Sections MS-65 to MS-73, Key J-44, 
Insulator IN-102, Mast Brace MP-40, 
Insulator IN-103, Axle RL-27, Cords CD- 
201, CD-366, CD-370, Box BX-19, Headset 
TS-9, Wire W-110, W-128, 200 Watt Flood 
light Westinghouse 14 %” wide, K-19 
Trailer Miscellaneous: Big Appleton 6 Pin 
Plug, MP-45 Mast Base, K-51TK side 
cabinets, Bill Miller, 317-439-1878, 
bill@ millerpower.com | 
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Hammond Modulation Transformers 


Cee TET Gre ere Ty ! ge "bY STR rT Crary im eT i oT 


-—— 


Sorry, All of the Hammond 
Transformers are sold outas 
of August 24. We appreciate 
all of our customers for these 
unique items! 


WANTED: Nye Viking Model MBII/MB-IV-A 
2 1/4 inch diameter inductor tuning knob 
with handle. Bill Mills, KC4AA, 478-452- 
2957 or millsend@windstream.net. 


WANTED: Control box for RU-16 or similar 
RU receivers. The RU-16 box has a model 
number CW 23096. I’m restoring a RU-16 
for performance testing. Also want RU-16 
manual. I’m interested in meeting people 
working with RU/GR equipment. Sam 
Kelly, Wé6JJT, 714-893-2092, 
skellycp @ aol.com 


WANTED: Meter for Hallicrafters HT-32A 
and a Directional Coupler for EFJ Kilowatt 
Matchbox Tuner. Ron, K3NFS, 724-736- 
4464 rachelle713@gmail.com 


WANTED: R-389 and FRR-59A manuals, 
originals of good paper copies. Please 
contact Paul Rehkopf, 340 N Monroe St, 
Montpelier, OH 43543 4190485-4388 


WANTED: Defective Johnson Ranger 
Modulation Transformer. Dave, WA6VVL, 
daveishmael @ cox.net 


e World Class 


e Your Resource for * * Collins Radio * * 


* Offering Unparalleled Free as well as.. 
e .... Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


° Come see what the excitement is about | 


5 4 Electric Radio #316 


September 2015 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107" St., 
Oak Lawn, IL 60453-5252 


WANTED: RCA SSB R3 diversity receiver, 
or any modules, parts, documentation or 
historical information. Steve W6SSP, 
Santa Rosa, CA. 707-544-8142 
zarco @sonic.net 


WANTED: Capacitor 4MFD @1000VDC. 
Similar to GE#28F738. For Harris RF- 
301. Corky W6ORS, 270 Kapualani, Hilo 
HI 96720. CEK270A@CS.COM 808-959- 
3888 


WANTED: T-17 mic, must have good 
carbon element, cord, and plug CBA. Jim, 
W8FDV, 900 N San Marcos DR #77, 
Apache Junction AZ, 85120 


WANTED: B&W 5100B transmitter and 
51SB SSB Generator. Howard, WA7PDN, 
406-656-4855 5:00 to 9:00 PM MDT, I'll 


pay shipping. 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Tung-Sol “Tips” magazine, 
issue #13, need original or a good copy. 
570-341-5012, ask for Craig 


WANTED: ZM-16 Decade Box. Dean, 612- 
869-9264 


WANTED: ARC-5 transmitter racks MT 
See iviiei ss. fon, Steves .K2DKT, 
skeller53@gmail.com, 718-405-8378 


WANTED: Meter for Western Electric tube 
tester model KS-5727-L1. t Walter, 718- 
456-1988 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
brianharrison @ embarqmail.com 


<j 
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Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now Jal-of «your» Drake. service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: National XCU-303 Calibrator. 
Cash or Trade. Mike, KO®AZ, email: 
kOaz@centurytel.net or phone 417-466- 
0401 


WANTED: Mackay Radio Type 3001A LF 
receiver, clean and unmodified preferred. 
Rich Parker, KB2DMD, 1205 Sleepy 
Hollow Rd, Pennsburg, PA 18073, 215- 
541-1099 


WANTED: Hallicrafters SX-96 revr, good 
working condition, VG to exc cabinet & 
front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 


the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Keep Your ER Magazines Organized! 


Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm @ gmail.com 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 
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WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
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— ELECTRIC RADIO BACK ISSUES — 

All Electric Radio back issues are either from the original press run or are lithographic 
reprints from the original negatives on archival quality, acid-free paper. Shipping prices 
are for delivery by media mail within the USA. Overseas, please inquire for shipping 
quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 
ersearch. html 
e Single Issues: $4.00 Each, Postpaid 
¢ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 
¢ Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 
¢ Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 

$24.00 S&H, at least a 56% discount the over single-issue price. 
e Fora postpaid 29-page printed back issue index, please send $3. 
¢ Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 


All of the Collins compendiums are packaged in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising.----------------------------------------------0--2------2--n anne nnn nnn n anne nen e ene enn enn enne nes $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-7-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 


book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 
that continues to be very popular, even many years after Heath’s Closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full Color.------------------------------------------200--ennnnnnn= $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------ 2-22 nn nnn nnn nana nnn nnn nnn nnn nnn nc nnn nnnnnnnnanannanas $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos.----------------------- 
own mann nnn nnn anne annem nnn nn nnn nnn nn nn nnn enn nna n anne anna nnnnnncnnnananananannnnanananananaannnmanmnmammnnann $25.95-10% = $22.45 


Tube Oh e Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ............::cceeeeeees 
Ne art iu 1), Rad asain bu He Sepehck ich oeceaus itd et aetve she dhciwechllasiitetens dulissasleastieradae $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informMative.---------------------------------------- 2-2-2 neem nnn nnn nnn nnn nnn nena n nnn nner n nnn nnnnnnnnnnnnmnnnanannaans $26.95-10% = $24.25 


NEW ! shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 


4th edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. It includes 
many hard-to-find details about European equipment. _ ------------------------------- $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


Gc }oles, mentioning radio communications of the day. j¢--=-------------<2--n-4--n nnn anna nn oe bao anna $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
Se ate telat tata iaalatatalaalaiatalaatalate $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 


Presentare heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Manual for Allied Radio Knight 
KG-664 0-400V power supply. 
daveishmael @cox.net. Dave, WA6VVL 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: (PRESS. WIRELESS. NY.: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 
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WANTED: Lafayette HE-25 Voyager 
Transmitter-any condition. Bob, NV1X, 
802-879-7235, bobzimmer@msn.com 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704-657-8910 
brianharrison @ embarqmail.com 


WANTED: National HRO power supply, 
rack-mounted for 6V __ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KEGLH, 209 286-0931 
or k6glh @volcano.net 


Subscription Information 
Published Monthly 


The monthly Electric Radio mailing date is posted at www.ermag.com 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 

Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 

Visa, Mastercard and American Express 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color is 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


fora long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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| Classic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built just for you. 
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See our user reviews at: 
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